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PREFACE 


On  1  August  1991,  under  contract  DAAA 15-90- D-0012,  the  United 
States  Army  Toxic  and  Hazardous  Haterials  Agency  (USATHAMA)  assigned 
Delivery  Order  No.  0002  to  Ecology  and  Environment,  Inc.,  (E  &  E).  This 
delivery  order  tasked  E  &  E  to  plan  for  and  conduct  a  Remedial  Investi¬ 
gation  (RI)  at  the  Cold  Regions  Research  and  Engineering  Laboratory 
(CRREL),  located  in  Hanover,  New  Hampshire. 

The  purpose  of  the  RI  is  to  characterize  the  extent  of  contamina¬ 
tion  at  16  areas  of  potential  concern  at  the  CRREL  site.  To  achieve 
this  goal,  E  &  E  completed  various  field  activities  including  a  passive 
soil  gas  survey,  soil  borings,  monitoring  well  installation,  and  the 
collection  of  soil,  sediment,  surface  water,  and  ground  water  samples. 
The  samples  were  then  submitted  for  laboratory  analysis  to  determine  the 
type  and  amount  of  contamination. 

To  properly  conduct  and  document  the  field  and  laboratory  activi¬ 
ties,  E  &  E  developed  four  work  plans  covering  the  various  aspects  of 
the  technical  work:  the  RI  Work  Plan,  the  RI  Field  Sampling  Plan,  the 
Quality  Assurance  Project  Plan,  and  the  Health  and  Safety  Plan.  Taken 
together,  these  plans  formed  the  basis  of  E  &  E's  operations  for  con¬ 
ducting  the  RI. 
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EXECUTIVE  SUMMARY 


On  1  August  1991,  Ecology  and  Environment,  Inc.  (E  &  E)  was 
assigned  Delivery  Order  No.  0002  under  the  Army  Total  Environmental 
Program  Support  Contract  No.  DAAA15-90-D-0012  with  the  United  States 
Army  Toxic  and  Hazardous  Materials  Agency  (USATHAMA).  This  delivery 
order  tasked  E  &  E  to  plan  and  conduct  a  Remedial  Investigation  (RI)  at 
the  Cold  Regions  Research  and  Engineering  Laboratory  (CRREL)  in  Hanover, 
New  Hampshire.  CRREL  was  established  on  1  February  1961,  and  performs 
basic  and  applied  research  in  snow  and  ice,  as  well  as  practical 
engineering  research  to  develop  equipment  and  procedures  for  application 
in  cold  regions. 

The  CRREL  site  encompasses  30  acres,  and  has  experienced  soil  and 
ground  water  contamination  due  to  past  disposal  practices  and  leakage 
from  former  underground  storage  tanks.  Sixteen  Areas  of  Concern  (AOCs) 
were  identified  as  potential  sources  at  the  CRREL  site  based  on 
knowledge  of  these  past  events.  The  overall  purpose  of  the  RI  is  to 
characterize  the  nature  and  extent  of  contamination  at  these  AOCs. 

The  Technical  Review  Committee  (TRC)  was  established  in  December 
1991,  and  includes  representatives  from  CRREL;  the  town  of  Hanover,  New 
Hampshire;  the  town  of  Norwich,  Vermont;  Dartmouth  College;  Region  I 
United  States  Environmental  Protection  Agency  (EPA);  the  New  Hampshire 
Department  of  Environmental  Services;  and  the  Vermont  Department  of 
Environmental  Conservation.  The  primary  function  of  the  TRC  is  to  act 
as  an  advisory  committee,  and  to  provide  coordinated  direction  to  all 
Installation  Restoration  Program  actions  at  CRREL. 

RI  fieldwork  was  carried  out  between  26  August  1991  and  9  April 
1992  in  accordance  with  approved  work  plans.  This  fieldwork  involved 
the  collection  and  analysis  of  samples  from  various  media  for  volatile 
organic  compounds  (VOCs)  and  petroleum  hydrocarbons.  To  complete 
portions  of  the  RI  fieldwork,  E  &  E  utilized  experienced  subcontractors 
in  drilling  (VTD  Environmental  Drilling,  Inc.);  soil  gas  (Northeast 
Research  Institute,  Inc.);  laboratory  analysis  (Arthur  D.  Little,  Inc.); 
and  surveying  (Kenneth  A.  LeClair,  Co.  P.E.). 

The  RI  field  investigation  activities  provided  information  about 
the  nature  and  occurrence  of  ground  water,  sediment,  and  bedrock  at 
CRREL.  There  are  five  production  wells  that  pump  a  combined  average  of 
one  million  gallons  per  day  of  ground  water  from  highly  permeable  esker 
sediments,  located  in  the  subsurface  beneath  the  western  portion  of  the 
site.  This  water  is  used  for  the  CRREL  refrigeration  and  cooling 
systems.  The  spent  refrigeration/cooling  water  is  discharged  to  the 
Connecticut  River  via  the  CRREL  storm  drain  system.  No  hydraulic 
barriers  have  been  identified  between  ground  water  in  the  overburden 
(esker  and  lake  sediments)  and  bedrock.  Based  on  limited  data,  it 
appears  that  the  majority  of  ground  water  beneath  the  site  is  captured 
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by  the  pumping  production  wells.  Furthermore,  ground  water  flow 
patterns  indicate  recharge  of  the  aquifer  from  the  Connecticut  River  is 
occurring  during  the  pumping  of  these  production  wells. 

With  two  exceptions,  TCE  was  detected  in  all  wells  (including  the 
upgradient  well)  sampled  during  the  RI  at  levels  exceeding  Federal  and 
State  drinking  water  standards.  The  two  exceptions  were  production  well 
CECRL03  and  the  Hanover  municipal  well,  for  which  no  contamination  was 
detected. 

AOCs  at  CRREL  have  been  prioritized  based  on  data  gathered  during 
the  RI,  with  4  of  the  16  AOCs  (AOC  1,  AOC  2,  AOC  9,  and  AOC  13)  being 
considered  the  primary  sources  of  TCE  contamination  in  ground  water  and 
soils.  Due  to  the  close  proximity  of  these  AOCs,  and  their  alignment 
with  respect  to  ground  water  flow  patterns,  these  AOCs  may  create  a 
single  contamination  plume  beneath  CRREL.  Releases  of  petroleum-related 
contaminants  have  also  occurred  at  several  of  the  AOCs.  However,  it 
appears  this  contamination  is  limited  primarily  to  soils. 
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1.  INTRODUCTION 

On  1  August  1991,  Ecology  and  Environment,  Inc.  (E  &  E)  was 
assigned  Delivery  Order  No.  0002  under  the  Army  Total  Environmental 
Program  Support  Contract  No.  DAAA15-90-D-0012  with  the  United  States 
Army  Toxic  and  Hazardous  Materials  Agency  (USATHAMA).  This  delivery 
order  tasked  E  &  E  to  plan  and  conduct  a  Remedial  Investigation  (RI)  at 
the  Cold  Regions  Research  and  Engineering  Laboratory  (CRREL)  in  Hanover, 
New  Hampshire. 

Previous  sampling  investigations  at  CRREL  indicated  the  presence  of 
chlorinated  solvent  contamination  in  production  wells,  primarily 
trichloroethylene  (TCE),  which  required  further  characterization. 

Sixteen  areas  of  concern  (AOCs)  were  identified  at  the  CRREL  site  based 
on  a  review  of  historical  procedures  and  events.  The  field  activities 
were  designed  to  compile  the  necessary  data  to  assess  the  type  and 
distribution  of  environmental  contamination  at  these  AOCs.  Spec-fic 
objectives  of  the  RI  were  to: 

o  Obtain  information  regarding  overburden,  bedrock,  and  ground 
water  conditions  at  CRREL; 

o  Assess  the  nature  and  extent  of  contamination  at  the  CRREL  AOCs; 
and 

o  Prioritize  the  AOCs  identified  at  CRREL. 

To  achieve  these  objectives,  the  RI  work  involved  the  review  of 
existing  data,  evaluation  of  current  site  conditions,  and  the  design  and 
completion  of  a  field  sampling  and  analysis  program.  The  field  program 
encompassed  the  completion  of  a  passive  soil  gas  survey  and  eight  soil 
borings;  the  installation  of  six  monitoring  wells;  and  the  sampling  of 
soil,  sediment,  surface  water,  and  ground  water.  Samples  collected 
during  the  RI  were  analyzed  for  volatile  organic  compounds  (VOCs)  and 
total  petroleum  hydrocarbons  (TPHC),  which  were  identified  as  the 
primary  contaminants  of  concern  prior  to  the  initiation  of  the  RI. 

E  &  E  considered  the  environmental  effects  of  the  field  activities 
in  accordance  with  National  Environmental  Policy  Act  (NEPA)  guidelines, 
incorporating  monitoring  requirements  to  identify  hazards  to  health  and 
to  segregate  potentially  contaminated  investigation-derived  waste  (IDV). 
The  IDW  was  handled  in  accordance  with  the  requirements  of  the 
Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act 
(CERCLA)  as  amended  by  the  Superfund  Amendments  and  Reauthorization  Act 
(SARA)  and  in  accordance  with  the  Resource  Conservation  and  Recovery  Act 
(RCRA) . 

1.1  SITE  LOCATION  AND  DESCRIPTION 

CRREL  is  located  on  30  acres  of  land,  west  of  and  adjacent  to  State 
Highway  10,  1.5  miles  north  of  the  town  of  Hanover  in  Grafton  County, 

New  Hampshire  (Figure  1-1).  The  site  is  roughly  rectangular  in  shape 
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and  measures  approximately  1,360  feet  east  to  vest,  and  970  feet  north 
to  south  at  its  maximum  extent  (CRREL  1990).  The  site  consists  of  five 
major  buildings  plus  various  other  smaller  structures,  including  pump 
houses  for  five  production  veils  that  provide  vater  for  the  CRREL 
refrigeration/cooling  system  (Figure  1-2).  A  small  pond  (100  x  200 
feet)  is  located  near  the  southvest  corner  of  the  site. 

With  the  exception  for  the  front  lavn  and  front  parking  lot  areas, 
the  CRREL  site  is  surrounded  by  a  chain-link  fence  equipped  vith 
security  gates.  These  gates  remain  open  during  normal  vorking  hours, 
but  are  secured  at  night,  on  veekends,  and  on  holidays.  The  security 
gates  utilize  a  card  key  system  for  operation.  Student  housing  for 
Dartmouth  College  is  located  adjacent  to  the  site  on  the  north  and 
south.  Highway  10  forms  the  eastern  boundary  of  the  site,  and  the  Con¬ 
necticut  River  is  located  immediately  vest  of  the  CRREL  property. 

Land  use  within  1/4-mile  is  primarily  rural  and  residential,  vith 
zones  of  commercial/service,  light  industry,  cropland/pasture,  and 
deciduous  and  mixed  forest  (CRBCC  1970). 

1.2  AREAS  OF  CONCERN 

The  following  AOCs  have  been  identified  as  possible  sources  of 
contamination  at  CRREL.  Each  of  these  areas  is  depicted  in  Figure  1-3. 
Figure  1-4  shows  the  location  of  underground  storage  tanks  (USTs)  at 
CRREL.  Information  concerning  USTs  is  summarized  in  Table  1-1. 

o  A0C  1:  Two  above-ground  storage  tanks  (ASTs)  are  currently 
located  in  this  area;  a  15,000  gallon  tank  installed  in  1989 
containing  fuel  oil,  and  a  10,000  gallon  tank  installed  in  1970 
containing  glycol  and  water.  This  area  also  contained  a  10,000 
gallon  TCE  tank  that  exploded  on  2  July  1970,  resulting  in  the 
release  of  approximately  3,000  gallons  of  TCE. 

o  A0C  2:  Location  of  former  USTs.  A  10,000  gallon  tank 

containing  TCE  and  a  12,000  gallon  tank  for  fuel  oil  storage 
were  installed  in  1960.  The  TCE  tank  was  removed  in  1972  and 
replaced  by  a  10,000  gallon  fuel  oil  tank.  The  10,000  gallon 
and  12,000  gallon  fuel  oil  tanks  were  removed  in  1989.  A  TCE 
odor  was  noticed  during  both  the  1972  and  1989  excavations. 

o  A0C  3:  Location  of  the  Facilities  Engineering  building  former 
fuel  oil  tank,  which  was  installed  in  1968.  In  1989,  this  UST 
failed  two  tightness  tests  and  was  removed.  Upon  removal,  minor 
surface  corrosion  and  a  small  hole  was  noted. 

o  A0C  4:  Location  of  the  Facilities  Engineering  building  fuel  oil 
tank.  This  6,000  gallon  UST  was  installed  in  1989  and  is  still 
in  use.  There  is  no  known  release  from  this  tank.  A  3,000 
gallon  fuel  oil  tank  installed  in  1975  and  removed  in  1989  was 
also  located  at  this  A0C.  There  were  no  known  releases  from 
this  tank. 
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Figure  1-4  UNDERGROUfl|  STORAGE  TANKS 


1960  1989  12,000  steel  manual  tank  none  #5  fuel  oil  Contradictory 

gauging  82  fuel  oil  removal/closure 
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o  AOC  5:  Location  of  two  500  gallon  ASTs  containing  diesel  fuel 
and  gasoline.  There  are  no  known  releases  from  these  tanks. 

o  AOC  6:  Location  of  two  former  USTs,  each  with  a  2,000  gallon 
capacity  and  used  for  gasoline  storage.  These  tanks  failed 
tightness  tests  and  were  removed  in  1989.  Failure  of  the 
tightness  test  was  attributed  to  piping  system  with  a  leakage 
rate  estimated  at  0.3  gallons  per  hour. 

o  aOC  7:  Location  of  a  2,000  gallon  fuel  oil  UST  installed  in 

1974  and  currently  in  use.  This  tank  was  certified  tight  during 
testing  on  24  January  1989.  However,  a  leakage  rate  of  0.05 
gallons  per  hour  was  attributed  to  piping.  Tests  indicated  a 
leakage  rate  of  0.0018  gallons  per  hour  from  the  tank  itself. 

o  AOC  8:  Location  of  a  500  gallon  waste  oil  AST  installed  in  1990 
and  currently  in  use.  There  is  no  known  release  from  this  tank. 

o  AOC  9:  Location  of  the  ice  well  in  which  TCE  was  used  in 

refrigeration  lines  and  drilling  fluid  mixtures.  This  area  may 
also  contain  TCE-contaminated  soils  resulting  from  the  1970 
explosion  of  the  former  TCE  tank  in  AOC  1. 

o  AOC  10:  Location  of  a  former  open  storage  area.  This  site  was 
used  for  the  storage  of  containerized  wastes,  including  TCE, 
from  1965  to  1974. 

o  AOC  11:  Location  of  the  concrete  storage  pad  built  in  1974,  and 
used  for  storage  of  containerized  wastes,  including  TCE. 

o  AOC  12:  Location  of  the  exterior  test  pond.  The  exterior  test 
pond  is  used  for  sea  ice  experimentation.  This  pond  is  fed  by 
water  from  the  CRREL  storm  sewer  system  and,  as  a  result,  may 
contain  TCE.  There  are  no  known  releases  from  experimental 
activities  at  this  location. 

o  AOC  13:  Location  of  the  former  gravel  pad  used  for  the  disposal 
of  spent  TCE.  This  pad  was  covered  over  by  the  Logistics  and 
Supply  building. 

o  AOC  14:  Location  of  the  Main  Laboratory  machine  room.  Spills 
of  TCE  were  noted  on  several  occasions  in  this  area. 

o  AOC  15:  Location  of  the  former  2,000  gallon  greenhouse  UST, 
installed  in  1973  and  used  to  store  fuel  oil.  This  tank  was 
removed  in  1986  after  leakage  was  observed.  Prior  to  removal, 
the  tank's  contents  were  removed  by  pumping.  A  total  of  seven 
barrels  of  leaked  fuel  oil  were  recovered  from  the  UST  area  in 
1986. 
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o  AOC  16:  Location  of  a  former  cpen  storage  area.  This  site  was 
used  for  the  storage  of  containerized  wastes,  including  TCE, 
until  1974.  Visual  observations  of  drum  leakage  and  soil 
contamination  were  reported  in  this  area.  Both  AOC  16  and 
AOC  10  were  covered  with  fill  during  construction  of  the  Frost 
Effects  Research  Facility  (FERF)  building. 

1.3  SITE  HISTORY 

CRREL  was  established  on  1  February  1961,  by  the  United  States  Army 
Corps  of  Engineers  (USACE),  combining  the  work  of  two  predecessor 
organizations:  the  Snow,  Ice,  and  Permafrost  Researcn  Establishment, 

which  was  formed  on  27  August  1947;  and  the  Arctic  Construction  and 
Frost  Effects  Laboratory,  established  on  25  February  1953  (CRREL 
undated).  At  the  time  of  this  merger,  construction  of  facilities  at  the 
site  was  underway  and  the  Main  Laboratory  was  partially  in  use.  CRREL 
performs  basic  and  applied  research  in  snow,  ice,  and  frozen  ground.  In 
addition,  CRREL  provides  the  United  States  Department  of  the  Army  with 
practical  engineering  research  to  develop  equipment  and  procedures  for 
application  in  cold  regions. 

In  1960,  USACE  leased  19.2  acres  of  land  from  Dartmouth  College  for 
the  purpose  of  constructing  a  research  facility.  Dartmouth  College  had 
purchased  the  land  from  Walter  Record  in  1932.  Prior  to  construction, 
the  land  was  used  primarily  for  agricultural  purposes,  although  gravel 
was  also  mined  on  the  western  edge  of  the  site  (CRREL  1991).  The 
cornerstone  for  the  Main  Laboratory  building  was  laid  on  15  June  1960. 
Since  then,  CRREL  has  grown  significantly  with  the  addition  of  several 
new  buildings.  These  include  the  Facilities  Engineering  building 
(1968),  the  Logistics  and  Supply  building  (1976),  the  Main  Laboratory 
addition  (1977),  the  Ice  Engineering  building  (1978),  the  FERF  building 
(1985),  and  the  Cradle  and  Crayon  Child  Development  Center  (1990) 

(Figure  1-2).  In  1982,  11.02  acres  of  additional  land  was  purchased  to 
accommodate  the  FERF.  This  land  is  located  along  the  western  border  of 
the  original  CRREL  tract.  This  purchase  expanded  CRREL  to  its  current 
size  of  30.22  acres. 

1.3.1  Contamination  Discovery  History 

On  19  September  1990,  Colonel  Charles  S.  Nichols,  Commander  and 
Director  of  CRREL,  received  a  letter  from  the  Department  of  the  Air 
Force  concerning  the  potential  for  tetrachloroeth/lene  (PCE)  contami¬ 
nation  at  the  site.  PCE  is  a  constituent  of  a  polyurethane  mixture  with 
the  trade  name  of  "Percol."  Percol  was  added  to  cement  during  low- 
temperature  rapid  runway  repair  studies  performed  at  CRREL  in  1985  and 
1986. 


On  15  to  16  November  1990,  ground  water  samples  were  taken  from  the 
CRREL  production  wells  and  the  Hanover  municipal  well  to  test  for  the 
presence  of  PCE  as  well  as  other  organic  compounds. 
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On  19  November  1990,  sample  analysis  by  CRREL  personnel  using  in- 
house  analytical  capabilities  indicated  that  PCE  was  not  present  but 
that  TCE  was  present  in  CRREL  production  wells  CECRL01,  CECRL07,  and 
CECRL04 . 

On  28  November  1990,  USACE  and  USATHAMA  representatives  were 
notified  of  the  TCE  contamination  at  CRREL. 

On  14  December  1990,  limited  ground  water  sampling  conducted  by 
CRREL  in  Vermont  revealed  TCE  contaminant  ion  in  the  Goodrich  and  Peacock 
wells.  Subsequent  to  this,  CRREL  collected  samples  from  wells  within  a 
two-mile  radius  of  the  installation  whose  owners  desired  to  have  their 
water  tested.  No  additional  contaminated  wells  were  identified  during 
this  testing. 

On  21  December  1990,  the  Vermont  Department  of  Health  (VTDOH)  began 
monthly  sampling  and  analysis  of  13  wells  located  near  CRREL  on  the 
Vermont  side  of  the  Connecticut  River,  including  the  Goodrich  and 
Peacock  residential  wells. 

On  19  March  1991,  water  samples  were  collected  by  CRREL  and 
submitted  to  a  USATHAMA-approved  laboratory.  Samples  were  collected 
from  the  five  CRREL  production  wells,  the  ice  well,  the  CRREL  outfall, 
and  the  Goodrich  and  Peacock  wells.  These  samples  were  subjected  to 
complete  analytical  scans  including  VOCs,  semi-volatiles,  total  metals 
and  anions,  and  pesticides.  As  a  result  of  the  sampling,  VOCs  were 
identified  as  the  primary  contaminants  of  concern  at  CRREL. 

On  24  June  1991,  water  samples  were  collected  at  the  CRREL  site  by 
the  New  Hampshire  Department  of  Environmental  Servii_es  (NHDES).  This 
sampling  confirmed  the  presence  of  VOCs  in  ground  water  at  the  CRREL 
site. 


1.3.2  History  of  TCE  at  CRREL 

A  site  history  report  (Faran  undated)  indicates  that  TCE  was  the 
secondary  refrigerant  of  the  cooling  system  in  CRREL's  main  laboratory 
throughout  1960  to  1987.  TCE  was  also  used  as  a  degreaser.  TCE  leaks 
were  commonplace  in  the  machinery  and  pipes.  Pump  seals,  cold  room 
piping,  and  pipe  changeouts  were  identified  as  possible  leak  sources. 
Waste  TCE  drums  were  known  to  leak  or  known  to  have  been  emptied  into  a 
gravel  pit  area.  There  was  also  a  large  UST  and  a  10,000  gallon  AST 
containing  TCE.  In  1970,  an  explosion  occurred  at  the  AST. 

Approximately  3,000  gallons  of  TCE  were  spilled  on  the  ground  and 
subsequently  hosed  into  the  storm  sewer  by  the  fire  department.  TCE  was 
also  used  as  a  drilling  fluid  and  refrigerant  during  experimentation 
involving  the  ice  well  (CECRL06),  which  is  located  west  of  the  Main 
Laboratory  building. 
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2.  ENVIRONMENTAL  SETTING 

The  environmental  setting  involves  all  naturally-occur ing  physical 
aspects  of  the  site,  including  the  site's  topography,  climate,  geology, 
and  hydrology.  Included  in  this  section  is  information  on  hov  the 
surface  and  subsurface  of  the  site  area  formed,  as  well  as  recent 
statistical  history  of  seasonal  weather  patterns  of  the  area. 

2.1  TOPOGRAPHY 

The  CRREL  site  is  located  in  the  upper  Connecticut  River  valley  on 
a  stepped  terrace  consisting  of  unconsolidated  sediments  (Figure  1-1). 
Elevations  at  the  site  range  from  approximately  460  to  520  feet  above 
mean  sea  level  (MSL)  (USGS  1988;  CRREL  1990).  The  CRREL  site,  at  its 
lowest  point,  is  approximately  80  feet  above  the  elevation  of  the  nearby 
Connecticut  River.  The  original  topography  has  been  altered  during 
construction  of  the  various  buildings  and  roads  that  comprise  CRREL. 

Most  notably,  the  area  around  the  FERF  was  altered  extensively  during 
construction.  During  ti.e  period  of  FERF  construction,  soils  at  AOC  10 
and  AOC  16  were  probably  disturbed  and  covered  with  approximately  six 
feet  of  additional  soil.  Topography  in  this  area  originally  expressed 
the  presence  of  a  buried  glacial  esker  to  a  much  greater  degree.  Gravel 
quarrying  operations  located  west  and  north  of  the  site  have  also 
altered  the  local  topography.  Topographic  expression  of  the  glacial 
esker  can  still  be  observed  to  the  north  and  south  of  the  site  along  the 
Connecticut  River. 

2.2  CLIMATE 

The  climate  in  the  Hanover  area  is  characterized  as  humid  and 
continental,  with  four  distinct  seasons  and  fairly  extreme  temperatures. 
The  variable  conditions  are  caused  by  the  influence  of  marine  and 
continental  air  flows,  and  from  polar  and  tropical  air  masses.  The 
30-year  mean  monthly  temperature,  as  measured  at  the  Hanover  station, 
ranged  from  18.2°F  (January)  to  69.5°F  (July),  with  an  annual  mean  tem¬ 
perature  of  44.9°F  (National  Climatic  Center  1983).  The  normal  annual 
precipitation  is  36.67  inches  with  2.74  inches  occurring  during  the 
month  of  January  and  3.3  inches  occurring  during  the  month  of  July 
(National  Climatic  Center  1983).  The  2-year,  24-hour  rainfall  is  2.5 
inches  (U.S.  Department  of  Commerce,  undated).  Mean  annual  lake  evapo¬ 
ration  is  25  inches  and  the  mean  annual  total  snowfall  is  80  inches. 

The  prevailing  direction  and  annual  mean  wind  speed  is  southeast  at 
7  miles  per  hour  (U.S.  Department  of  Commerce  1979). 

2.3  GEOMORPHOLOGY,  STRUCTURE,  AND  DRAINAGE 

CRREL  is  located  within  the  New  England  Physiographic  province  of 
the  Appalachian  Mountains.  This  province  is  a  structurally  complex 
north-northeast  trending  band  of  igneous-  and  metamorphic-rock  consist¬ 
ing  primarily  of  amphibolites,  gneiss,  quartzites,  quartz  conglomerates, 
schists,  phyllites,  and  granite  (Billings  1955).  Up  to  6,000  feet  of 
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relief  is  present  in  this  province,  and  topography  is  controlled 
primarily  by  structural  features.  In  much  of  the  region,  the  Paleozoic 
metamorphic  rocks  form  a  surface  lower  than  the  Precambrian  gneiss  and 
granite,  but  higher  than  the  slightly  metamorphosed  or  non-metamorphosed 
rocks  which  form  basins  (Hunt  1967).  CRREL  is  situated  on  the  northwest 
flank  of  the  Lebanon  dome,  a  small  intrusive  feature  of  the  Oliverian 
Plutonic  series.  This  Plutonic  episode  formed  a  series  of  igneous 
intrusions  that  trend  north-south  along  the  east  side  of  the  Connecticut 
River  (Billings  1955).  The  site  is  within  the  Connecticut  River  Valley 
Synclinorium  in  an  area  covered  by  glacial  and  post-glacial  deposits 
that  form  a  mantle  over  the  crystalline  igneous  and  metamorphic  bedrock. 

The  Connecticut  River,  entrenched  in  a  channel  cut  into  the  complex 
crystalline  bedrock,  varies  significantly  in  width,  and  has  steep, 
abrupt  walls  (Stewart  and  MacClintock  1969).  The  shape  of  the  valley 
varies,  partially  due  to  differing  bedrock  hardnesses,  which  influenced 
the  effectiveness  of  glacial  and  fluvial  erosion.  Glacial  activity  in 
the  Connecticut  River  valley  has  also  produced  the  major  geomorphic 
features  of  the  area.  These  features  include  eskers,  kame  terraces,  and 
lacustrine  depositional  basins  (Lyons  1958). 

The  site  is  located  within  the  Connecticut  River  drainage  system, 
which  encompasses  a  total  area  of  4,092  square  miles  (Blakley,  et  al. 
1989).  The  Connecticut  River  is  discussed  in  greater  detail  in  Section 
2.8. 


2.4  SOILS 

The  soils  at  the  CRREL  site  are  of  the  Hadley-Vinooski-Vindsor 
association  (CRBCC  1970).  These  are  deep,  well-drained,  moderately 
well-drained,  and  excessively  drained  soils,  having  silty  and  sandy 
textures.  The  CRREL  soils,  from  east  to  west  across  the  site,  consist 
primarily  of  the  Hitchcock  silt  loam  (8  to  15  percent  slope),  the  Hitch¬ 
cock  silt  loam  (15  to  60  percent  slope),  and  the  Vindsor  loamy  fine  sand 
(15  to  60  percent  slope),  respectively  (USDA  1939). 

The  Hitchcock  silt  loam  (15  to  60  percent  slope)  consists  of  very 
deep,  well-drained  soils  that  are  silty  on  terrace  escarpments  along  the 
Connecticut  River  Valley.  Included  with  this  soil  are  small  areas  of 
moderately-drained  Dartmouth  soils  on  narrow  benches,  poorly-drained 
Binghamville  soils  on  narrow  ravine  floors  and  at  the  base  of  slopes, 
and  excessively-drained  Vindsor  soils  that  occur  at  the  intersection  of 
escarpments  and  strata  of  contrasting  material  (USDA  1939). 

Typically,  the  surface  layer  of  the  Hitchcock  series  is  a  brown 
silt  loam,  six  inches  thick,  underlain  by  a  gray  silt  loam  to  a  depth  of 
eight  inches.  This  surface  layer  is  underlain  by  subsoils  of  light 
olive  brown  silt  loam  to  a  depth  of  13  inches  and  light  yellowish  brown 
silt  to  19  inches.  The  substratum  consists  of  12  inches  of  grayish- 
brown  silt  loam  underlain  by  olive  gray  silt  to  a  depth  of  65  inches 
(USDA  1939). 
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The  Windsor  series  consists  of  very  deep,  excessively-drained  soils 
on  glaciofluvial  land  forms.  These  formed  in  glacial  outvash  deposits 
of  sands  and  loamy  sands  derived  mainly  from  crystalline  rock.  In  un¬ 
disturbed  areas,  a  two-inch  thick,  very  dark,  grayish-brown  loamy  sand 
surface  is  typical.  The  subsoil  from  2  to  20  inches  is  brown  and 
yellowish  brown  loamy  sand  and  from  20  to  24  inches  is  light  yellowish 
brown  sand.  The  substratum  at  a  depth  of  24  to  65  inches  is  pale  brown 
and  light  brownish-gray,  loose  stratified  sand  (USDA  1939). 

Due  to  the  extensive  construction  activities  and  re-working  of 
soils  at  the  site,  it  is  doubtful  that  significant  areas  of  undisturbed 
native  soils  remain. 

2.5  GLACIAL  GEOLOGY 

Glacial  episodes  are  the  primary  influence  on  geomorphology  in  the 
site  area.  Glaciers  covered  the  site  cwice  during  the  Wisconsin  period, 
approximately  25,000  to  10,000  years  ago.  Most  evidence  for  pre-Wiscon¬ 
sin  glaciers  has  been  destroyed  by  the  Wisconsin  glaciers,  although  such 
glaciation  probably  occurred  (Stewart  1961;  Stewart  and  MacClintock 
1969).  During  the  first  (older)  Wisconsin  glacial  advance,  known  in 
Vermont  as  the  Bennington  Glacial  Stade,  glaciers  advanced  primarily 
from  the  northwest.  A  glacier  lake  formed  in  the  Connecticut  River 
valley  when  the  glaciers  retreated  (Stewart  and  MacClintock  1969).  Dur¬ 
ing  the  Shelburn  Glacial  Stade,  approximately  20,000  years  ago,  glaciers 
once  again  advanced,  moving  essentially  down  the  Connecticut  River 
valley  from  the  northeast.  The  glaciers  of  these  two  advances  were 
approximately  one  mile  thick.  The  Connecticut  River  valley  was  made 
deeper  and  steepened  by  these  advances  into  the  typical  U-shape 
associated  with  glaciation.  Glaciofluvial  kames,  kame  terraces,  and 
eskers  were  formed  within  the  valley. 

Approximately  13,000  to  11,000  years  ago,  the  glaciers  of  the  Shel¬ 
burn  Glacial  Stade  retreated  from  the  site  area  and  a  glacial  lake, 
known  as  Lake  Hitchcock,  filled  the  Connecticut  River  valley  when  a 
glacial  moraine  blocked  the  valley  near  what  is  today  Middletown,  Con¬ 
necticut  (Lyons  1958;  Stewart  1961;  Stewart  and  MacClintock  1969).  The 
Lake  Hitchcock  Interstade  lasted  a  minimum  of  2,300  years  (Stewart  and 
MacClintock  1969)  and  possibly  up  to  4,100  years  (Stewart  1961).  The 
level  of  lacustrine  deposits  along  valley  walls  indicate  that  the  level 
of  Lake  Hitchcock  was  about  650  to  700  feet  above  MSL  (Elston  and 
Washburn  1954;  Lyons  1958;  Stewart  and  MacClintock  1969).  This  is 
approximately  300  feet  higher  than  the  present  river  elevation. 

Eskers  are  long,  narrow  sand  and  gravel  deposits  with  a  winding  or 
sinuous  trend  (Stewart  1961).  They  are  formed  by  deposition  as  channel 
deposits  of  subglacial  streams.  These  deposits  can  rise  and  fall  over 
local  topographic  features,  indicating  stagnant  ice  at  the  time  of 
origin  (Stewart  and  MacClintock  1969).  The  esker  that  underlies  the 
western  portion  of  the  CRREL  site  extends  for  50  miles  along  the 
Connecticut  River  from  Bradford  to  White  River  Junction,  Vermont.  It 
crosses  the  river  approximately  3,500  feet  north  of  CRREL  and  continues 
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south  on  the  New  Hampshire  side  for  several  miles.  This  crossing 
location  is  just  south  of  the  Norwich  town  well,  which  produces  from  the 
esker.  Based  on  the  great  depth  to  bedrock  at  the  Norwich  well  site 
(greater  than  100  feet  below  river  level),  it  is  likely  that  a  remnant 
of  the  original  sand  and  gravel  esker  extends  beneath  the  river  (Winkley 
and  Caswell  1990).  The  width  of  the  esker  is  estimated  to  be  500  feet 
(Hodges  et  al.  1976). 

Experiences  in  drilling  production  well  CECRL03  indicate  that  the 
contact  between  the  esker  and  surrounding  lake  sediments  is  fairly 
abrupt  and  steep.  The  first  attempt  to  drill  this  well  (approximately 
20  feet  east  of  its  present  location  and  150  feet  deep)  missed  the  high¬ 
ly  permeable  sands  and  gravels  of  the  esker,  resulting  in  extremely  low 
yields  of  one  pint  per  hour  (Gatto  and  Shoop  1991). 

Varved  silts  and  clays,  and  sands  of  lacustrine  origins  surround 
and  overlie  the  esker  at  the  CRREL  site.  Varves  are  typical  of  proximal 
lake-bottom  deposits  and  are  formed  by  alternate  deposition  of  a  winter 
clay  layer  (less  than  2  centimeters  thick)  and  a  summer  layer  of  lami¬ 
nated  fine-grained  sand  and  silt  (greater  than  30  centimeters  thick) 
(Larsen  1987).  In  some  areas,  the  lacustrine  sediment  is  predominantly 
well  sorted,  fine-grained  sand  that  contains  no  apparent  lamination  or 
bedding  (Stewart  1961).  The  relatively  high  percentage  of  sand  within 
the  lake  sediments  in  the  CRREL  area  may  indicate  a  higher  energy 
depositional  environment  than  is  usually  associated  with  lacustrine 
deposition  (Flanagan  1992).  Since  the  disappearance  of  Lake  Hitchcock, 
the  Connecticut  River  has  eroded  the  lake  sediments,  leaving  former 
flood  plains  elevated  as  stream  terraces  above  the  level  of  the  present 
flood  plain  (Larsen  1987). 

2.6  BEDROCK  GEOLOGY 

Gatto  summarized  the  local  geologic  history  as  consisting  of  five 
stages  (Gatto  and  Shoop  1991):  calcareous  sediments  followed  by  arena¬ 
ceous  sediments  with  volcanics  were  deposited  from  Cambrian  to  Ordovi¬ 
cian  time  (Stage  1);  Taconic  orogeny  occurred  and  created  the  Taconic 
Mountains  (Stage  2);  this  was  followed  by  Devonian  sedimentation  with 
subsequent  erosion  (Stage  3);  the  Acadian  orogeny  followed  with  large 
granitic  intrusions  and  accompanying  metamorphism  (Stage  4);  there  is  a 
meager  geologic  record  from  the  close  of  the  Devonian  to  the  Pleistocene 
with  some  diabase  dikes  (possibly  Mississippian  age),  followed  by  Pleis¬ 
tocene  glacial  erosion  and  deposition,  and  recent  fluvial  erosion  and 
deposition,  all  of  which  comprise  Stage  5. 

The  Ordovician-age  Orfordville  Formation  underlies  the  CRREL  area 
and  consists  of  a  variety  of  rock  types  including  phyllite,  mica  schist, 
hornblende,  quartzite,  and  chlorite  schist  (Lyons  1954;  Lyons  1958). 

The  most  common  lithologic  types  in  the  area  are  black  garnetiferous 
schist  and  phyllite.  The  Orfordville  Formation  metasediments  were 
derived  from  several  thousand  feet  of  interbedded  sands,  muds,  and 
volcanics  which  were  deformed  and  metamorphosed  during  the  Acadian 
orogeny  (Hadley  1950). 


2-4 


RC507 


RI  Report: 
Section  No. : 
Revision  No.: 
Date: 


CRREL 

2 

2 

October  1992 


The  Post  Pond  volcanic  member  of  the  Ordovician  Orfordville  Forma¬ 
tion  underlies  the  immediate  site  area  (Billings  1955;  Lyons  1958).  The 
Post  Pond  member  consists  primarily  of  hornblende  schist  or  chlorite- 
sericite  schist,  depending  on  the  degree  of  metamorphism.  Minor 
interstratified  metasediments  are  also  found  within  this  member.  In 
addition,  numerous  dikes  and  sills  of  quartzose  schist,  hornblende 
schists,  and  amphibolite  intrude  the  Post  Pond  member.  (Lyons  1954; 
Lyons  1958).  The  Post  Pond  member  is  considered  to  be  equivalent  to  the 
Ammonoosuc  volcanics  in  the  Mt.  Cube  area  to  the  north,  which  are 
composed  of  amphibolite,  greenstone,  and  felsic  schists  (Aleinoff  1977). 
A  columnar  section  of  the  CRREL  area  is  shown  in  Figure  2-1. 

Minor  folds  superimposed  on  major  structures  complicate  the  bedrock 
configuration  in  the  site  area.  In  most  outcrops,  bedding  and  cleavage 
are  more  or  less  parallel,  possibly  due  to  isoclinal  folding  (Lyons 
1955).  Axial-plane,  bedding,  slip,  and  fracture  cleavage  are  present 
with  the  dominant  cleavage  being  axial-plane  (Lyons  1955).  Bedrock 
bedding  and  schistocity  of  the  Post  Pond  member  strike  north-northeast 
and  dip  northwest  at  angles  of  3 0°  to  45°  in  the  immediate  site  vicinity 
(Hodges  et  al.  1976).  The  Ammonoosuc  fault  is  located  just  west  of 
CRREL  on  the  Vermont  side  of  the  Connecticut  River.  This  fault  trends 
north-south,  parallel  to  the  river,  and  is  a  normal  fault  dipping  30°  to 
50°  west  with  a  displacement  of  2.5  miles  (Gatto  and  Shoop  1991). 

Figure  2-2  shows  a  regional  structural  cross-section  of  the  CRREL  area. 

2.7  HYDROGEOLOGY 

The  CRREL  site  is  located  within  the  middle  part  of  the  Connecticut 
River  drainage  basin,  commonly  referred  to  as  the  upper  Connecticut 
River  Valley,  or  simply  the  "upper  valley".  Ground  water  supplies  in 
the  upper  valley  are  typically  found  in  fractured  bedrock,  glacial  till, 
and  highly  peraeable  water  course  (valley  fill)  aquifers  (Cotton  1976). 
Bedrock  aquifers,  which  produce  from  irregularly  distributed  and  poorly 
connected  fractures,  usually  do  not  have  sufficient  yields  for  municipal 
or  industrial  use. 

Glacial  till  is  an  unsorted  mixture  of  clay,  silt,  sand,  gravel, 
and  boulders.  Till  overlies  bedrock  and  is  found  throughout  the  area 
directly  overlying  bedrock  although  not  under  the  CRREL  site.  The  aver¬ 
age  thickness  of  till  is  probably  less  than  30  feet,  although  in  some 
places  it  exceeds  100  feet  (Cotton  1976).  Thick  till  can  store  large 
amounts  of  water,  but  small  inter-granular  pore  spacing  transmits  the 
water  slowly.  This  makes  till  a  low  quality  aquifer  that  is  inadequate 
for  municipal  or  industrial  needs  (Cotton  1976). 

The  high-yield  aquifers  in  the  upper  valley  are  generally  water 
course  aquifers  consisting  of  highly  permeable  sands  and  gravels  lying 
along  stream  channels,  and  are  in  close  hydraulic  connection  with  the 
stream.  These  deposits,  which  include  eskers,  are  derived  from  streams 
that  were  within  or  adjacent  to  ice  masses  near  the  end  of  Pleistocene 
glaciation.  Abundant  pore  space  in  these  deposits  may  amount  to  more 


RC507 


2-5 


RI  Report:  CRREL 

Section  No. :  2 

Revision  No. :  2 

Date:  October  1992 


RC507 


2-6 


Figure  2-1  COUWNAR  SECTION  OF  CRREL  AREA 
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than  30  percent  of  the  total  volume  of  the  deposit.  Water  saturated 
sediments  in  these  deposits  are  more  than  80  feet  thick  in  some  places. 
These  aquifers  can  yield  large  quantities  of  water  for  municipal  and 
industrial  purposes  (Cotton  1976). 

The  Norwich  water  supply  is  owned  and  operated  by  the  Norwich  Fire 
District.  This  system  consists  of  approximately  308  connections,  the 
majority  of  which  are  located  within  the  boundaries  of  the  Norwich  Fire 
District  (McClellan  1991).  Numerous  residents  of  the  area  are  still 
using  private  water  supply  wells  either  by  choice  or  because  these 
residents  are  located  outside  the  district  boundaries  (Lindberg  1992). 
The  district  water  supply  is  derived  from  a  well  located  approximately 
one  mile  north  of  CRREL  on  the  Vermont  side  of  the  Connecticut  River. 
This  well  is  capable  of  producing  350  gallons  per  minute  (gpm) 

(McClellan  1991).  An  older  well  at  this  location  is  currently  used  as  a 
back-up  source.  Water  from  the  supply  well  is  pumped  to  the  Norwich 
Fire  District  reservoir  prior  to  distribution  (Lindberg  1992). 

The  Hanover  municipal  well,  located  approximately  1,000  feet  north 
of  CRREL  (Figure  1-1),  is  used  on  demand  during  drought  or  emergency 
conditions  and  is  capable  of  producing  a  maximum  of  500  gpm  (Brown 
1991).  The  Hanover  Water  Company,  which  owns  this  well,  normally 
obtains  its  supply  from  two  surface  water  impoundments  located 
approximately  1.5  miles  east  of  CRREL  at  elevations  of  699  and  775  feet 
above  MSL  (USGS  1984).  The  water  is  supplied  to  residents  of  the  valley 
living  at  elevations  less  than  600  feet  above  MSL.  An  average  of  1.5 
million  gallons  a  day  is  supplied  to  approximately  1,500  connections 
(Brown  1991). 

Residential  wells  utilizing  both  unconsolidated  surficial  aquifers 
and  bedrock  aquifers  exist  in  the  site  area.  Generally  these  are 
low-yield  wells,  located  mostly  in  Vermont,  and  are  used  for  domestic 
water  supplies.  Most  residents  on  the  New  Hampshire  side  of  the 
Connecticut  River  in  the  site  area  are  connected  to  the  Hanover 
municipal  water  supply,  with  the  exception  of  a  few  residents  living 
north  of  CRREL  (Brown  1991). 

Three  distinct  hydrologic  units  are  present  at  the  CRREL  site:  the 
esker,  lake  sediments,  and  fractured  bedrock.  CRREL  has  5  high-yield 
production  wells  completed  in  the  esker  (Figure  2-1).  Production  well 
CECRL05  is  the  most  recently  completed  well  at  the  site  and  is  not 
currently  in  use.  The  esker  is  used  as  a  source  of  water  for  the 
refrigeration/cooling  system  at  CRREL.  The  esker  is  also  used  as  a 
source  of  drinking  water  for  the  towns  of  Norwich,  Vermont,  and  Hanover, 
New  Hampshire. 

Screened  interval  information  exists  for  CRREL  production  wells 
CECRL01 ,  CECRL03 ,  and  CECRL04 .  In  CECRL01  and  CECRL03,  40-foot  screens 
were  installed  at  110  to  150  feet  below  ground  surface  (BGS)  and  127  to 
167  feet  BGS,  respectively.  In  well  CECRL04,  100-slot  screen  was 
installed  from  126  to  131  feet  BGS  and  20  slot  screen  was  installed  from 
a  depth  of  131  to  149  feet  BGS. 
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CRREL  maintains  pumping  records  for  the  4  operating  production 
wells.  The  pumps  operate  on  demand  and  at  regular  intervals  with  flow 
volume  and  operating  time  being  recorded.  These  wells  produce  at  an 
average  combined  rate  of  approximately  700  gpm  or  1  million  gallons  per 
day.  These  discharge  rates  indicate  that  the  esker  is  a  highly 
permeable  aquifer  capable  of  high  yields. 

Permeability  in  fractured  bedrock  aquifers  in  the  site  vicinity  is 
caused  primarily  from  stress-induced  and  bedding-plane  fractures,  and 
schistocity.  Fracturing  in  the  bedrock  is  irregular,  due  to  the 
complicated  folding  and  faulting,  and  the  wide  variety  of  lithologic 
types.  Bedrock  yields  in  the  area  are  generally  low,  approximately  4  to 
10  gpm,  and  vary  significantly  between  different  formations.  Fracturing 
of  the  Orfordville  Formation  in  association  with  the  nearby  Monroe  and 
Ammonoosuc  faults  may  explain  the  relatively  higher  bedrock  yields  of 
this  formation  (Hodges  et  al.  1976).  The  Post  Pond  Volcanic  member  in 
the  site  vicinity  has  a  median  yield  of  9.09  gpm  (Cotton  et  al.  1976). 

2.8  SURFACE  WATER  HYDROLOGY 

The  Connecticut  River  drainage  encompasses  an  area  of  4,092  square 
mil^s  with  a  discharge  that  ranges  from  82  cubic  feet  per  second 
(ft  /sec)  to  136,000  ftJ/sec.  An  average  discharge  of  7,121  ft~/sec  was 
calculated  at  the  West  Lebanon  gauging  station,  located  5.6  miles 
downstream  of  CRREL  (Blakley  et  al.  1989).  Average  discharge  at  a  point 
approximately  one-half  mile  upstream  from  CRREL  has  been  estimated  to  be 
4,900  ft  /sec  (Hodges  et  al.  1976).  The  Connecticut  River  valley  is 
entrenched  in  a  bedrock  channel  cut  into  complex  crystalline  bedrock. 

The  valley  varies  greatly  in  width  and  has  steep  abrupt  walls  (Stewart 
and  MacClintock  1969).  Bedrock  hardness,  which  influenced  the  rate  of 
erosion  by  glaciers  and  the  river,  is  partially  responsible  for  the 
shape  of  the  valley.  The  water  level  in  the  Connecticut  River  at  CRREL 
is  controlled  by  the  New  England  Power  Company  dam  at  Wilder,  Vermont, 
which  is  4.5  miles  downstream  from  CRREL.  The  Wilder  Dam  reservoir 
extends  30  miles  upstream  to  the  Piermont-Haverhill ,  New  Hampshire  area. 
The  normal  residence  time  of  water  in  the  reservoir  ranges  from  two  to 
five  days,  depending  on  discharge  at  the  dam  (3.5  days  with  average  dis¬ 
charge).  The  river  is  approximately  500  feet  wide,  fluctuates  between 
380  and  385  feet  above  MSL,  and  averages  33  feet  in  depth  at  CRREL 
(Gatto  and  Shoop  1991).  The  water  level  in  the  reservoir  normally  does 
not  fluctuate  more  than  one  foot  a  day  with  drawdown  occurring  during 
peak  power  usage  (Wehran  1991). 
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3.  PREVIOUS  SAMPLING  AND  INVESTIGATIONS 

USATHAMA,  CRREL,  and  various  agencies  have  individually  conducted 
previous  investigations  and  sampling  related  to  suspected  VOC 
contamination  within  the  CRREL  site  area.  These  investigations  include: 
USATHAMA  sampling;  Norwich,  Vermont,  Ground  Water  Investigation;  New 
Hampshire  Department  of  Environmental  Services  (NHDES)  Sampling;  Vermont 
Department  of  Health  (VTDOH)  Sampling;  Aerial  Photographic  Analysis;  the 
CRREL  Site  Investigation;  and  the  CRREL  Connecticut  River  Study.  The 
data  generated  from  the  USATHAMA  sampling  are  the  only  chemical  data 
that  have  been  generated  by  a  USATHAMA-approved  analytical  laboratory. 
Each  of  these  investigations  is  summarized  below. 

3.1  USATHAMA  SAMPLING 

Water  samples  were  collected  by  CRREL  and  submitted  to  a 
USATHAMA-approved  laboratory  on  19  March  1991.  Samples  were  collected 
from  the  outfall,  the  five  CRREL  production  wells,  the  ice  well,  and  the 
Goodrich  and  Peacock  residential  wells.  A  complete  analysis  was 
performed  on  these  samples  by  the  Arthur  D.  Little  Co.  (ADL)  of 
Cambridge,  Massachusetts,  a  USATHAMA-a  roved  laboratory.  This  analysis 
was  the  basis  for  selecting  VOCs  as  the  contaminants  of  concern  for  the 
CRREL  site.  Analytical  results  of  the  USATHAMA  sampling  are  shown  in 
Table  3-1.  The  analytical  methods  utilized  by  ADL  for  USATHAMA  are 
shown  in  Appendix  A.  The  presence  of  butylbenzyl  phthalate  and  acetone 
in  samples  from  CRREL  production  well  CECRL03  is  a  result  of  laboratory 
contamination. 

3.2  GROUND  WATER  INVESTIGATION  IN  NORWICH,  VERMONT 

In  early  1991,  the  State  of  Vermont  Department  of  Environmental 
Conservation  (VTDEC)  awarded  a  contract  to  Wehram  Engineering  Corpora¬ 
tion  of  Burlington,  Vermont  to  perform  a  ground  water  investigation  in 
Norwich,  Vermont.  This  report  was  initiated  as  a  result  of  TCE  contami¬ 
nation  being  found  in  two  residential  bedrock  wells,  both  located  in 
Norwich,  across  the  Connecticut  River  from  CRREL.  A  total  of  seven 
borings  were  advanced  with  a  4.25-inch  hollow  stem  auger.  These  borings 
ranged  from  15  to  88.5  feet  BGS  in  depth.  Monitoring  wells  were 
installed  in  six  of  these  borings.  An  existing  monitoring  well  located 
near  the  Norwich  municipal  well  was  also  used  in  the  study.  This  well 
is  owned  by  the  Norwich  Fire  District. 

Monitoring  wells  IS,  ID,  and  IB  were  installed  in  the  immediate 
vicinity  of  the  Goodrich  well  (in  which  TCE  contamination  had  been  de¬ 
tected).  Monitoring  well  2  was  installed  300  feet  north  of  the  Goodrich 
well.  Monitoring  well  4  was  installed  300  feet  south  of  the  Peacock 
well  (in  which  TCE  had  also  been  detected).  Monitoring  well  5  was  in¬ 
stalled  on  the  Vermont  side  of  the  river  approximately  3.2  miles  south 
of  CRREL.  The  Norwich  Fire  District  well  was  designated  as  monitoring 
well  6,  and  is  the  only  well  in  this  study  that  is  screened  within  the 
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esker  that  provides  water  at  CRREL.  All  the  wells  with  the  exception  of 
IB  were  screened  in  unconsolidated  sediments.  Monitoring  well  IB  was 
screened  in  the  top  10  feet  of  bedrock.  Samples  were  collected  from 
these  monitoring  wells  on  23  April  1991.  The  analytical  results  from 
this  sampling  event  were  all  below  the  applicable  detection  limits  for 
all  parameters  tested  using  EPA  Method  8240.  This  method  tests  for 
VOCs,  including  TCE. 

No  overburden  hydraulic  conductivity  (K)  tests  were  performed  in 
the^overburden  wells  during  the  study.  A  general  K  value  of  10”  to 
10  cm/sec  was  indicated  based  on  sediment  types  and  water  level  re¬ 
sponses  during  development  of  the  wells.  A  comparison  of  hydraulic 
heads  In  wells  that  are  screened  at  different  deaths,  including  bedrock, 
shows  low  vertical  gradients  on  the  order  of  10~  feet/foot,  indicating 
an  insignificant  vertical  component  of  flow  in  the  overburden. 

Horizontal  gradients  between  the  wells  are  relatively  high  (0.88 
feet/foot  between  monitoring  well  2  and  monitoring  well  4).  Ground 
water  contours  developed  for  the  report  indicate  a  general  easterly  flow 
of  ground  water  toward  the  Connecticut  River.  The  report  indicates 
there  is  no  significant  regional  down-valley  (i.e.,  southward)  ground 
water  flow  in  the  area. 

The  Vehran  (1991)  report  concludes  that: 

o  The  lack  of  observed  overburden  contamination  in  monitoring 
wells  near  the  Peacock  and  Goodrich  wells  indicates  that  the 
source  of  contamination  is  not  in  the  immediate  vicinity  of 
these  wells. 

o  The  TCE  in  the  Peacock  and  Goodrich  wells  does  not  pose  a 

significant  threat  to  local  town  water  supplies  on  the  Vermont 
side  of  the  Connecticut  River. 

o  The  ground  water  flow  in  the  overburden  appears  to  be  generally 
horizontal  and  toward  the  Connecticut  River. 

o  Hydrogeologic  data  obtained  about  the  overburden  indicates  that 
CRREL  has  not  been  shown  to  be  a  direct  source  of  contamination 
in  Vermont.  However,  the  potential  exists  for  contamination  of 
wells  on  the  Vermont  side  of  the  river  from  the  historical 
releases  at  CRREL  if  there  was  significant  vertically  downward 
movement  of  chlorinated  solvents  into  bedrock. 

o  Migration  of  contaminants  through  bedrock  is  possible, 

especially  if  bedrock  fractures  are  oriented  in  an  east-west 
direction. 

Since  the  completion  of  this  investigation,  ground  water  sampling 
and  analysis  of  these  monitoring  wells  has  been  conducted  on  a  quarterly 
basis  by  the  Vermont  Department  of  Environmental  Control.  No 
contamination  has  been  detected  during  this  testing  (Young  1992). 
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3.3  NEW  HAMPSHIRE  DEPARTMENT  OF  ENVIRONMENTAL  SERVICES  SAMPLING 

On  4  June  1991,  as  a  result  of  the  TCE  contamination  at  CRREL,  the 
New  Hampshire  Department  of  Environmental  Services  conducted  water 
sampling.  These  samples  were  collected  from  five  locations  at  and  near 
the  CRREL  site.  NHDES  Laboratories  analyzed  these  samples  following  EPA 
Method  624,  which  analyzes  for  VOCs.  This  analysis  was  performed  using 
gas  chromatograph-mass  spectrometry  equipment.  This  sampling  yielded 
the  following  results  (Minicucci  1991): 


TCE 


Location 

Concentration  (ppb) 

Refrigeration  reservoir 
(near  ice  well) 

1,700 

Outfall  catch  basin 
(near  exterior  test 

pond) 

510 

Connecticut  River 

50  feet  upstream  of 

outfall 

ND 

At  outfall 

98 

50  feet  downstream 

6.8 

ND  =  Non  Detect 

3.4  VERMONT  DEPARTMENT  OF  HEALTH  SAMPLING 

The  VTDOH  has  conducted  ground  water  sampling  and  analysis  of  13 
wells  on  the  Vermont  side  of  the  Connecticut  River  on  a  monthly  basis 
since  21  December  1990.  These  wells  include  the  Peacock  well,  the 
Goodrich  well,  and  the  Norwich  municipal  well  (Figure  1-1).  VOC 
analysis  is  performed  by  VTDOH  laboratories  following  EPA  Method  524.2. 
VOC  concentrations  in  all  13  wells,  except  for  the  Peacock  and  Goodrich 
wells,  have  been  found  to  be  below  detection  limits  in  all  sampling 
rounds.  The  Peacock  and  Goodrich  wells  have  consistently  been  found  to 
contain  elevated  levels  of  TCE  and  cis  1,2-dichloroethene  (cis  1,2  DCE). 
Very  low  levels  of  trans  1,2-dichloroethene  (Trans  1,2  DCE)  have  also 
been  detected  in  the  Goodrich  well.  The  Peacock  residence  was  hooked  up 
to  the  Norwich,  Vermont  water  supply  in  September  1991  and  was  last 
sampled  in  August  1991.  A  carbon  filtration  unit  has  been  installed  at 
the  Goodrich  residence  and  was  sampled  in  February  1992.  The  Goodrich 
residence  will  be  connected  to  the  Norwich  water  supply  in  the  near 
future.  These  latest  samples  yielded  the  following  results  (Young 
1992): 

o  Peacock  well:  330.0  ppb  TCE 

9.2  ppb  cis  1,2  DCE 
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o  Goodrich  well:  >300.0  ppb  TCE 

15.0  ppb  cis  1,2  DCE 
.6  ppb  Trans  1,2  DCE 

3.5  AERIAL  PBOTOGRAPBIC  .ANALYSIS 

The  Environmental  Photographic  Interpretation  Center  (EPIC), 
through  an  interagency  agreement  between  the  EPA  and  USATHAMA,  has 
performed  imagery  analysis  support  at  the  CRREL  site  (EPIC  1991).  The 
objective  of  this  study  was  to  obtain,  analyze,  and  provide  aerial 
photographic  coverage  of  the  region  taken  between  1942  and  1982  (the 
most  recent  year  of  regional  coverage).  Analysis  focused  on  activity 
and  features  within  the  CRREL  site,  and  also  within  an  approximate  3.2 
kilometer  (2-mile)  radius  of  CRREL.  Man-made  features  that  may  have 
caused  or  represent  a  potential  source  of  ground  water  or  surface  water 
contamination  were  given  special  attention.  USATHAMA  also  requested  a 
photogeologic  analysis;  however,  due  to  site  location  and  lack  of 
distinct  photogeologic  signatures,  this  analysis  was  not  performed.  The 
EPIC  report  is  dated  September  1991. 

The  major  features  identified  during  this  inventory  include:  an 
auto  junkyard  located  approximately  1.7  miles  northwest  of  CRREL,  which 
was  first  identified  on  a  1956  photograph;  three  extraction  areas 
(quarries)  first  identified  on  1942  and  1956  photographs;  an 
extraction/probable  disposal  area  located  approximately  1.5  miles 
downstream  of  CRREL  on  the  west  side  of  the  Connecticut  River,  and  first 
identified  on  the  1970  photograph;  a  fill  area;  and  an  open  storage  area 
on  what  is  now  the  Goodrich  property,  located  on  the  west  side  of  the 
river  across  from  CRREL,  and  first  identified  on  a  1956  photograph. 

3.6  CRREL  SITE  INVESTIGATION 

CRREL  has  generated  several  reports  relating  to  the  TCE 
contamination  at  the  facility: 

o  CRREL  Site  Investigation  Report,  26  April  1991  (CRREL  1991); 

o  History  of  TCE  Use  and  Handling  at  CRREL,  undated,  by  Karen  J. 
Faran  (Faran  undated); 

o  Geology  and  Geohydrology  at  CRREL:  A  Preliminary  Site 

Investigation,  May  1991,  by  Lawrence  V.  Gat  to  and  Sally  A.  Shoop 
(Gat to  and  Shoop  1991); 

o  The  Fate  and  Treatment  of  Trichloroethylene  (TCE)  in  Air,  Water, 
and  Soil:  A  Compilation  of  References  and  Abstracts,  January 
1991,  by  Dr.  Giles  Marion  (Marion  1991);  and 

o  CRREL's  Site  Investigation  and  Analysis  for  Trichloroethylene, 
1991,  by  L.B.  Perry  et  al.  (Perry  et  al.  1991). 
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The  work  by  Perry  is  a  summary  of  analytical  data  from  CRREL's  ongoing 
in-house  study  of  TCE  contamination  in  the  site  area.  This  investiga¬ 
tion  includes  soil,  soil-gas,  ground  water,  surface  water,  and  sediment 
sampling.  All  water,  soil,  sediment,  and  soil-gas  samples  were 
analyzed  using  the  headspace  gas  chromatography  (HSGC)  technique.  The 
HSGC  method  uses  a  portable  GC  instrument  that  employs  a  photoionization 
detector. 

Ground  water  samples  were  first  collected  from  the  CRREL  production 
wells  and  the  Hanover  municipal  well  on  15  to  16  November  1990, 
approximately  two  months  after  notification  of  possible  PCE  contami¬ 
nation  at  the  site.  Upon  analysis  for  VOCs,  it  was  discovered  that  PCE 
was  not  present,  but  TCE  had  been  detected  in  production  wells  CECRL01, 
CECRL02,  and  CECRL04.  No  detectable  contamination  was  found  in 
production  well  CECRL03  or  the  Hanover  municipal  well.  Production  well 
CECRL05  was  not  tested  at  this  time.  On  14  December,  analytical  results 
from  7  wells  and  1  spring  sampled  by  CRREL  on  the  Vermont  side  of  the 
river  indicated  TCE  contamination  in  the  Goodrich  and  Peacock 
residential  wells,  and  the  spring.  Further  testing  of  the  spring  proved 
this  first  result  to  be  false.  Upon  receiving  this  information,  Colonel 
Nichols,  Commander  and  Director  of  CRREL,  initiated  Operation  Sweetwater 
to  use  CRREL's  in-house  capabilities  to  analyze  the  water  supplies  of 
any  concerned  residents  in  the  site  area.  TCE  was  not  detected  in  any 
other  nearby  drinking  water  supplies  tested  as  a  part  of  Operation 
Sweetwater. 

In  addition  to  Operation  Sweetwater,  CRREL  has  sampled  the 
production  wells,  the  refrigeration  reservoir,  and  the  Navy  manhole 
(outfall  catch  basin)  on  a  weekly  basis  since  contamination  was 
initially  discovered.  Results  of  this  sampling  are  reported  to  EPA 
Region  I  and  NHDES.  CRREL  has  also  collected  samples  from  three 
locations  on  the  Connecticut  River  on  a  weekly  basis  (weather 
permitting)  since  the  discovery  of  TCE  contamination.  CRREL  collected 
samples  from  the  Goodrich  and  Peacock  residential  wells  while  these 
wells  were  active.  Former  users  of  the  Goodrich  and  Peacock  wells  are 
now  connected  to  the  municipal  water  supply.  The  results  from  both  the 
on-going  sampling  and  Operation  Sweetwater  sampling  are  summarized  in 
Tables  3-2  and  3-3. 

Results  of  soil  sampling  revealed  TCE  levels  of  2  to  10  parts  per 
billion  (ppb)  at  depths  ranging  from  2  to  12  feet  near  the  former  TCE 
underground  storage  tank  (Figure  1-4,  AOC  2).  TCE  concentrations  of  2 
to  22  ppb  were  found  in  soil  samples  taken  at  depths  ranging  from  2  to 
12  feet  near  the  ice  well  (Figure  1-4,  AOC  9).  All  other  soil  sample 
locations  had  TCE  concentrations  below  detection  limits. 

3.7  CRREL  CONNECTICUT  RIVER  STUDY 

As  a  result  of  the  TCE  tank  explosion  on  2  July  1970,  approximately 
3,000  gallons  of  TCE  entered  the  Connecticut  River  through  the  CRREL 
storm  sewer  system.  Soon  after  this,  CRREL's  Earth  Sciences  Branch 
attempted  to  locate  any  pools  of  TCE  on  the  river  bottom  and  determine 
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the  degree  of  contamination  in  the  river  from  the  spill  (Faran  undated). 
First  attempts  to  locate  TCE  by  bottom  sampling  of  the  river  near  the 
storm  drain  outfall  were  made  on  7  July  1970.  Significant  amounts  of 
TCE-contaminated  sediments  were  collected  and  an  effort  was  made  to  map 
the  topography  of  the  river  bottom  by  soundings  conducted  from  a  small 
boat.  All  of  the  TCE  was  found  within  the  river  bottom  sediments,  and 
no  free  standing  pools  of  TCE  were  discovered  (Faran  undated).  Bottom 
samples  from  the  middle  of  the  river  channel  were  taken  at  distances  up 
to  1/4  mile  downstream  of  the  outfall,  with  no  free  standing  pools  of 
TCE  being  found  (Faran  undated). 

Quantitative  analyses  of  water  samples  from  the  river  were  con¬ 
ducted  from  14  to  30  July  1970.  Quality  assurance/quality  control 
(QA/QC)  information  for  these  analyses  is  not  included.  Samples 
collected  on  14  July  at  the  Hanover  bridge,  located  2  miles  downstream, 
and  the  Wilder  dam,  located  4.5  miles  downstream,  contained  TCE 
concentrations  of  20  ppb  and  22  ppb,  respectively.  Samples  collected  at 
the  same  locations  on  17  July  1970  contained  TCE  concentrations  of  16 
ppb  and  7  ppb  respectively.  On  this  date,  samples  were  also  collected 
approximately  1  mile  and  5  miles  north  of  CRREL,  and  contained  7  ppb  and 
0  ppb,  respectively.  A  number  of  samples  were  collected  from  the  river 
on  24  July,  and  the  following  week  samples  were  collected  at  locations 
upstream  of  the  CRREL  outfall  as  far  north  as  Wells  River,  Vermont 
(approximately  30  miles).  TCE  concentrations  in  these  samples  ranged 
from  10  to  20  ppb.  CRREL  concluded  that  upstream  TCE  sources  probably 
exist  and  that  the  2  July  explosion  did  not  raise  the  concentration  of 
TCE  in  the  Connecticut  River  significantly  above  background  levels 
(Faran  undated). 
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4.  FIELD  INVESTIGATION  METHODOLOGY 

RI  field  activities  were  performed  at  the  CRREL  site  between  26 
August  1991  and  10  April  1992.  The  primary  objectives  of  the  field 
investigation  were  to: 

o  Identify  the  various  types  of  contamination  present  at  CRREL, 

o  Identify  the  sources  and  extent  of  contamination,  and 

o  Determine  the  geologic  and  hydrogeologic  parameters  of  the  site 
that  may  affect  contaminant  distribution. 

The  specific  field  tasks  performed  to  fulfill  these  objectives,  and 
the  time  period  in  which  they  were  performed,  are  as  follows: 


o  Geophysical  Survey 

o  Soil  Gas  Survey 

o  Soil  Borings/ 

Well  Installation 

o  Ground  Water  Sampling 
First  Round 
Second  Round 

o  Surface  Water/ 
Sediment  Sampling 


26  Aug.  1991  to  30  Aug.  1991 

9  Sept.  1991  to  25  Sept.  1991 

10  Jan.  1992  to  20  Feb.  1992 

6  Mar.  1992  to  13  Mar.  1992 

7  Apr.  1992  to  10  Apr.  1992 

9  Apr.  1992 


This  section  describes  the  methodology  of  each  field  task,  and 
deviations  from  procedures  specified  in  the  Field  Sampling  Plan  (FSP). 
All  samples  were  analyzed  for  EPA  V0C  Target  Compound  List  (TCL)  and 
TPHC.  The  analytical  results  of  samples  collected  during  field  activi¬ 
ties  are  discussed  in  Section  6.3.  Subsurface  information  obtained 
during  the  well  installation  and  soil  boring  field  tasks  is  discussed  in 
Section  6.1. 


The  five  existing  CRREL  production  wells  are  designated  as  CECRL01 
through  CECRL05.  The  ice  well,  located  west  of  the  Main  Laboratory,  is 
designated  as  CECRL06.  The  six  monitoring  wells  installed  during  the 
CRREL  RI  are  designated  as  CECRL07  through  CECRL12.  Sample  identifiers 
used  during  this  investigation  are  listed  in  Table  4-1. 

4.1  GEOPHYSICAL  SURVEY 


A  limited  geophysical  survey  was  performed  at  the  CRREL  site  to 
confirm  and  delineate  major  subsurface  objects  indicated  on  base  maps 
provided  by  CRREL,  and  to  identify  any  additional  subsurface  objects  not 
included  on  the  base  maps.  The  geophysical  survey  information  was  also 
used  to  design  the  soil  gas  survey,  and  in  the  selection  of  soil  boring 
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Table  4-1 

CRREL  REMEDIAL  INVESTIGATION 
SAMPLE  IDs 


ID 


LOCATION 


soil  Borings 


2SB1 

AOC2 : 

2SB2 

AOC2: 

6SB1 

AOC6: 

9SB1 

AOC9  : 

10SB1 

AOC10: 

13SB1 

AOC13: 

15SB1 

AOC15 : 

16SB1 

AOC16: 

To  rid*  r  TCE  UST 

Former  TCE  UST 

Former  Gasoline  UST 

Ice  Well/TCE  AST  Explosion 

Former  Drum  Storage  Area 

Former  TCE  Surface  Disposal  Area 

(Gravel  Pad) 

Former  Fuel  Oil  UST 
Former  Drum  Storage  Area 


CRREL  Production  Wells 

CECRL01 

CECRL02 

CECRL03 

CECRL04 

CECRL05 

Ice  Well 

CECRL06 

Monitoring  Wells 

CECRL07 

CECRL08 

CECRL09 

CECRL10 

CECRL11 

CECRL12 

Surface  Water 


CRREL 

Production 

well 

No  . 

i 

CRREL 

Production 

Well 

No  . 

2 

CRREL 

Production 

Well 

No. 

3 

CRREL 

Production 

Well 

No. 

4 

CRREL 

Production 

well 

No. 

S 

Ice  Well 


Upgradient  Location 
AOC2:  Former  TCE  UST 

A0C9 :  Ice  Well/TCE  AST  Explosion 

AOC6 :  Former  Gasoline  UST 

AOC13:  Former  TCE  Surface  Disposal  Area 

(Gravel  Pad) 

Downgradient  of  CRREL  Production  Wells 


CONNOl  (C0NNSW1) 
CONNO  2  (CONNSW2) 
CONN03  (CONNSW3) 

Sediment 

CONNOl  (CONNSED1) 
CONNO 2  (CONNSED2) 
CONNO 3  (CONNSED3) 

Hanover  Town  Well 

HANOVER 


100  Feet  Upstream  of  CRREL  Outfall 
At  CRREL  Outfall 

100  Feet  Downstream  of  CRREL  Outfall 


100  Feet  Upstream  of  CRREL  Outfall 
At  CRREL  Outfall 

100  Feet  Downstream  of  CRREL  Outfall 


Hanover  Town  Well 
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Source:  Ecology  and  Environment,  Inc. 
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and  monitoring  well  locations.  The  geophysical  survey  methodology  is 
discussed  in  Appendix  B. 

4.2  SOIL  GAS  SURVEY 

A  Petrexv  ’  passive  soil  gas  survey  was  conducted  by  Northeast 
Research  Institute,  Inc.,  (NERI)  of  Farmington,  Connecticut,  under  sub¬ 
contract  to  E  &  E  (NERI  1991).  The  purpose  of  the  survey  was  to  verify 
VOC  contamination  at  the  16  AOCs  identified  at  CRREL,  and  to  identify 
any  additional  source  areas.  The  soil  gas  data  were  also  utilized  in 
the  selection  of  soil  boring  and  monitoring  well  locations.  The 
Petrex'1  '  method  was  chosen  because  it  allows  the  coverage  of  a 
relatively  large  area  in  a  timely  and  cost  effective  manner.  In 
addition,  the  Petrex'  ’  method  is  also  very  adept  at  identifying  VOCs, 
which  are  the  primary  contaminants  of  concern  at  the  CRREL  site. 

(Z>\ 

The  Petrex'  '  method  is  a  passive,  time-integrated  soil  gas  tech¬ 
nique  based  on  the  adsorption  of  VOCs  to  a  collector.  The  collector 
consists  of  a  ferromagnetic  wire,  coated  with  activated  carbon,  mounted 
in  an  open-ended  glass  test  tube.  When  buried  in  the  ground,  these 
samplers  collect  contaminants  from  the  soil,  vadose  zone,  and  ground 
water  for  a  specified  exposure  time.  A  total  of  460  samplers  were 
installed  at  CRREL. 

Relative  flux  maps  were  generated  by  NERI  for  TCE;  PCE;  benzene, 
toluene,  and  xylene  (BTX);  as  well  as  fuel  oil  character.  Results  of 
the  soil  gas  survey  are  discussed  in  Section  6.3.1. 

4.3  SOIL  BORINGS/SOIL  SAMPLING 

A  total  of  eight  soil  borings  were  completed  at  the  CRREL  site 
between  10  January  1992  and  20  January  1992  (Figure  1-2).  The  purpose 
of  the  soil  boring  task  was  to  characterize  VOC  contamination  at 
suspected  CRREL  AOCs,  and  to  obtain  information  on  soils  at  the  site. 
Soil  borings  were  performed  by  WTD  Environmental  Drilling  of  Schofield, 
Wisconsin,  under  contract  to  E  &  E,  utilizing  a  Canterra  Model  CT-250 
drilling  rig.  E  &  E  provided  drilling  oversight  and  health  and  safety 
monitoring  during  this  field  task.  Ambient  air  quality  in  the  drilling 
area  and  breathing  zone  was  monitored  with  an  HNu  Model  101 
phocoionizing  detector  (HNu),  a  Photovac  Microtip  photoionizing  detector 
(PID),  and  an  02/Explosimeter .  Field  boring  logs  are  included  in 
Appendix  C.  The  soil  borings  are  listed  in  Table  4-2. 

Soil  borings  were  advanced  with  6  1/4-inch  inside  diameter  (ID) 
hollow-stem  augers  and  continuously  sampled  with  split  spoons.  Due  to 
frozen  ground  conditions,  split-spoon  sampling  at  some  locations  was 
initiated  at  a  depth  of  approximately  one  foot.  Samples  were  logged  by 
a  field  geologist,  and  monitored  for  the  presence  of  VOCs  using  an  HNu 
and  a  PID.  Split  spoon  sampling  was  performed  in  conjunction  with  a 
standard  penetration  test  as  described  in  the  American  Society  for  Test¬ 
ing  and  Materials  (ASTM)  Designation  D1586-84,  "Standard  Method  for 
Penetration  Test  and  Split-Barrel  Sampling  of  Soils".  The  penetration 
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Table  4-2 


CRREL  REMEDIAL  INVESTIGATION 
SOIL  BORINGS 


Sit©  ID 

Field  Sample  IDs 

Total 

D«pth 

Sample  Depth 

Date 

2  S  B 1 

2SB1/9-1 1 

4S 

9-11 

1/18/92 

2SB1/1 5-19 

15-17 

1/18/92 

2SB1/24-26 

2  4-26 

1/18/92 

25B1/24-26D 

24-26 

1/18/92 

2SB1/44-46 

44-46 

1/18/92 

2SB2 

2SB2/1-3 

10 . 5 

1-3 

1/20/92 

2SB2/8-10 

8-10 

1/20/92 

6SB1 

6SB1/1-3 

10.5 

1-3 

1/20/92 

6SB1/8 . S-10 . 5 

8 . 5-10 . 5 

1/20/92 

9SB1 

9SB1/2-4 

55 

2-4 

1/16/92 

9SB1/13-15 

13-15 

1/16/92 

9SB1/17-19 

17-19 

1/16/92 

9SB1/53-55 

53-55 

1/17/92 

10SB1 

10SB1/0-1 

10 

0-2 

1/14/92 

10SB1/4-5 

4-6 

1/14/92 

10SB1/9-10 

9-10 

1/14/92 

13SB1 

13SB1/1 . 5-3 . 5 

ie .  5 

1.5-3. 5 

1/20/92 

1 3SB1/5 . 5-7 . 5 

5. 5-7. 5 

1/20/92 

13SB1/5.5-7.5D 

5. 5-7. 5 

1/20/92 

13SB1/17-19 

17-19 

1/20/92 

13SB1/17-19D 

17-19 

1/20/92 

15SB1 

1 5SB1/0-1 

35 . 5 

0-2 

1/15/92 

1 5SB1/1 9-21 

19-21 

1/15/92 

15SB1/25-27 

25-27 

1/15/92 

1 5SB1/3  3-3  5 

33-35 

1/15/92 

16SB1 

16SB1/0-1 

11.5 

0-2 

1/16/92 

16SB1/7-8 

6-7.5 

1/16/92 

16SB1/9-11 

9.5-11.5 

1/16/92 

RC507 


Source:  Ecology  and  Environment,  Inc. 


Notes:  1)  All  samples  analyzed  for  TPHC  and  VOC  except  9SB1/13-15 

which  was  analyzed  for  TPHC  only. 

2)  Depths  in  feet  BGS 


RC507 


4-4 


RI  Report: 
Section  No. : 
Revision  No.: 
Date: 


CRREL 

4 

2 

October  1992 


data  were  used  to  assess  the  relative  density  of  the  overburden  at  each 
boring  location.  Soil  descriptions  were  based  on  the  Unified  Soil 
Classification  System  (USCS)  as  described  in  ASTM  designation  D-2487-5 
"Standard  Test  Method  for  Classification  of  Soils  for  Engineering 
Purposes" . 

Both  field  screening  (HNu  and  PID)  and  visual  inspection  were  used 
in  the  field  to  determine  if  contaminated  soils  were  encountered  during 
augering.  Soil  borings  exhibiting  no  contamination  were  terminated  at  a 
depth  of  approximately  10  feet.  If  contamination  was  encountered,  the 
borings  were  to  be  advanced  to  a  depth  below  the  contamination.  Soil 
borings  2SB2,  6SB1,  10SB1,  and  16SB1  exhibited  no  VOC  readings  above 
background  levels  during  monitoring  with  the  HNu  and  PID,  and  were 
advanced  to  the  minimum  depth  of  approximately  10  feet.  Two  samples 
each,  from  borings  2SB2  and  6SB1,  were  collected  for  chemical  analysis. 
Three  samples  each,  from  borings  10SB1  and  16SB1,  were  collected  for 
chemical  analysis. 

Soil  borings  2SB1,  9SB1,  13SB1,  and  15SB1  exhibited  elevated  VOC 
readings  during  screening  and  were  either  advanced  to  a  depth  beyond  the 
contamination,  or  to  a  depth  at  which  HNu  and  PID  readings  dropped 
significantly  relative  to  maximum  readings  encountered  in  the  boring. 
This  latter  criteria  was  employed  for  borings  in  which  attaining  a  depth 
below  contamination  would  not  have  been  practical  with  respect  to  both 
cost  effectiveness  and  additional  information  gained.  Three  samples 
were  collected  for  chemical  analysis  from  boring  13SB1.  Four  samples 
each,  from  borings  2SB1,  9SB1,  and  15SB1,  were  collected  for  chemical 
analysis . 

The  USATHAMA-approved  water  source,  used  for  all  drilling  and 
decontamination,  was  CRREL  production  well  CECRL03.  All  drilling  and 
sampling  equipment  was  decontaminated  according  to  procedures  outlined 
in  the  FSP  (E  &  E  1991).  Preservation,  shipping,  and  handling 
procedures  were  performed  in  accordance  with  the  QAPjP  (Quality 
Assurance  Project  Plan)  (E  &  E  1991b)  and  FSP  (E  &  E  1991). 

Soil  cuttings  generated  during  the  soil  boring  task  were  screened 
with  the  HNu  and  PID.  Soiis  with  readings  greater  than  5  parts  per 
million  (ppm)  above  background  were  containerized  in  55-gallon  drums, 
labeled,  and  stored  on-site  pending  a  disposal  method  determination. 
Soils  with  readings  below  5  ppm  were  removed  from  the  boring  vicinity 
and  deposited  on-site.  All  soil  borings  were  back-filled  with  bentonite 
hole  plug. 

High  HNu  and  PID  readings  in  the  breathing  zone  during  the 
advancement  of  boring  9SB1  resulted  in  part  of  this  work  being  performed 
in  Level  C  personal  protection  equipment,  with  continuous  ambient  air 
quality  monitoring  by  the  E  &  E  site  safety  officer. 

A  total  of  25  samples  for  chemical  analysis  were  collected  during 
this  field  task.  In  addition,  three  field  duplicate  samples,  two  equip¬ 
ment  rinsate  samples,  and  two  trip  blanks  were  submitted  for  laboratory 
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analysis  to  fulfill  quality  assurance/quality  control  (QA/QC)  require¬ 
ments.  Results  of  the  soil  sample  chemical  analysis  are  discussed  in 
Section  6.3.2. 

4.4  GROUND  WATER  MONITORING  WELL  INSTALLATION 

Six  monitoring  wells  were  installed  at  CRREL  between  21  January 
1992  and  20  February  1992  (Figure  1-2).  All  monitoring  wells  were 
installed  by  WTD  Environmental  Drilling  of  Schofield,  Wisconsin,  a 
subcontractor  to  E  &  E,  using  a  Canterra  Model  CT-250  drilling  rig. 

E  &  E  provided  drilling  oversight  and  health  and  safety  monitoring  dur¬ 
ing  this  field  task.  Monitoring  well  CECRL07  was  located  upgradient  of 
suspected  AOCs  to  assess  background  conditions  of  the  ground  water  at 
CRREL.  Field  boring  logs  for  the  monitoring  wells  are  included  in 
Appendix  D. 

During  drilling,  split  spoon  samples  were  obtained  from  each  moni¬ 
toring  well.  Sampling  was  initiated  at  5-foot  intervals,  however  the 
sample  interval  length  was  increased  to  hasten  drilling  operations  once 
the  geologic  framework  of  the  site  was  established.  Samples  were  logged 
by  a  geologist  and  screened  for  VOCs  with  the  HNu  and  PID.  Penetration 
tests  and  soil  classifications  were  performed  as  described  in  Section 
4.3.  One  soil  sample  was  collected  from  each  split  spoon  during 
drilling.  From  these  samples,  a  total  of  20  samples  were  selected  for 
geotechnical  analysis,  which  includes: 

o  Grain  Size  Analysis.  The  grain  size  distribution  of  samples  ob¬ 
tained  from  the  site  was  determined  by  mechanical  sieve 
analysis,  and  also  included  hydrometer  analyses.  Tests  were 
performed  in  accordance  with  ASTM  standard  method  designation 
D-422,  "Method  for  Particle-Size  Analysis  of  Soils." 

o  Atterberg  Limits  Analysis.  Selected  samples  from  the  site, 
which  were  sufficiently  fine  grained  and/or  cohesive,  were 
subjected  to  Atterberg  Limits  determination  analyses.  Atterberg 
Limits  assist  in  the  classification  and  in  the  determination  of 
the  engineering  properties  of  fine-grained  soils.  Atterberg 
Limits  testing  T;as  performed  in  accordance  with  ASTM  designation 
D-4318,  "Test  Method  for  Liquid  Limit,  Plastic  Limit,  and 
Plasticity  Index  of  Soils." 

The  samples  submitted  for  geotechnical  analysis  represent  the 
various  soil  types  encountered  during  monitoring  well  installation. 

These  samples  were  submitted  to  the  Toledo  Testing  Laboratory  of  Toledo, 
Ohio,  on  18  February  1992.  Samples  not  submitted  for  geotechnical 
analysis  were  stored  at  CRREL.  Results  of  the  geotechnical  sampling  are 
discussed  in  Section  6.1.2  and  presented  in  Appendix  E. 

Soil  cuttings  and  decontamination  water  generated  during  monitoring 
well  installation  were  screened  with  both  the  HNu  and  PID.  This 
screening  produced  no  readings  greater  than  5  ppm  above  background. 

Soils  were  removed  from  the  borehole  vicinity  and  deposited  on  site. 


RC507 


4-6 


RI  Report: 
Section  No. : 
Revision  No. : 
Date: 


CRREL 

4 

2 

October  1992 


4.4.1  Veil  Construction 

Figure  4-1  shows  a  construction  diagram  for  permanent  monitoring 
wells  installed  at  CRREL.  The  well  construction  logs  for  each  moni¬ 
toring  well  are  included  in  Appendix  F.  Well  protection  diagrams  for 
each  monitoring  well  are  included  in  Appendix  G.  All  permanent  wells 
were  constructed  of  4-inch  ID  Schedule  40  PVC  riser  and  .010-inch 
machine-slotted  Schedule  40  PVC  screen  of  the  same  diameter.  The 
permanent  monitoring  wells,  with  the  exception  of  CECRL12,  utilized  a 
10-foot  section  of  screen  placed  completely  within  the  saturated  zone. 

In  CECRL12,  a  20-foot  section  of  screen  was  placed  within  the  bedrock  at 
a  depth  of  78  to  98  feet  BGS.  This  longer  screen  length  was  employed  to 
ensure  adequate  ground  water  production  from  the  bedrock  aquifer. 

4.4.2  Monitoring  Well  Development 

The  six  monitoring  wells  installed  at  CRREL  were  developed  during 
the  period  from  28  January  1992  to  20  February  1992.  The  purpose  of 
well  development  is  to  repair  formation  damage  caused  by  the  drilling 
operation,  thereby  restoring  the  natural  hydraulic  properties  of  the 
formation,  and  to  enhance  water  flow  into  wells.  Well  development  logs 
are  presented  in  Appendix  H. 

Measurements  of  the  pH,  conductivity,  temperature  and  turbidity 
were  taken  prior  to  development,  during  development,  and  after 
development,  and  recorded  on  the  development  logs.  Development  water 
was  initially  containerized  in  55-gallon  drums  and  screened  with  the  HNu 
and  PID.  This  screening  process  failed  to  produce  readings  greater  than 
5  ppm  above  background,  and  the  development  water  was  subsequently 
released  to  the  ground  surface.  Visual  inspection  of  the  development 
water  for  gross  contamination  was  also  performed. 

The  FSP  (E  &  E  1991)  required  that  a  volume  equal  to  five-times  the 
calculated  standing  water  volume  within  the  well  and  saturated  annulus 
(assuming  30  percent  porosity  within  the  sandpack)  plus  five-times  the 
volume  of  drilling  fluid  lost,  be  removed  from  each  well  during 
development . 

Although  the  volumetric  well  development  criteria  was  not  met  in 
all  instances  due  to  the  excessively  large  volume  of  water  required,  pH 
and  conductivity  readings  stabilized  prior  to  completion  of  development 
and  the  water  was  free  of  particulates.  A  one-pint  sample  of  the  final 
development  water  from  each  well  was  collected  and  retained  at  CRREL. 

4.5  GROUND  WATER  SAMPLING 

Two  rounds  of  ground  water  samples  were  collected  during  the  CRREL 
RI.  The  first  round  of  ground  water  samples  were  collected  from  6  March 
1992  to  13  March  1992.  The  second  round  of  ground  water  samples  were 
collected  from  7  April  1992  to  10  April  1992.  Ground  water  samples  were 
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obtained  from  the  five  existing  CRREL  production  wells,  the  ice  well, 
the  six  monitoring  wells  installed  during  the  RI,  and  the  Hanover 
municipal  well.  All  samples  were  handled,  preserved,  and  shipped 
according  to  procedures  outlined  in  the  FSP  (E  &  E  1991)  and  QAPjP 
(E  &  E  1991b).  Ground  water  quality  parameters  including  pH, 
conductivity,  and  temperature  readings  were  obtained  and  logged  for  each 
ground  water  sample. 

Water  level  readings  were  obtained  from  the  six  monitoring  wells 
with  an  audible  electronic  water  level  indicator  prior  to  ground  water 
sampling.  Water  level  measurement  logs  for  these  wells  are  presented  in 
Appendix  I.  Water  levels  were  not  obtainable  from  CRREL  production 
wells  CECRL01,  CECRL03,  CECRL04,  CECRL05,  and  the  town  of  Hanover  well. 
This  was  due  to  either  the  lack  of  an  access  port  or,  when  present,  the 
obstruction  of  the  access  port  by  corrosion  or  existing  water  level 
measurement  devices.  These  devices  were  deemed  unreliable  due  to  un¬ 
certainty  about  their  accuracy  and  the  surface  datum  from  which  they 
measure.  The  pump  housing  and  down-hole  pump  assembly  for  CRREL 
production  well  CECRL02  had  been  removed  by  CRREL  for  routine  well 
maintenance  prior  to  the  ground  water  sampling  events.  This  enabled  the 
use  of  the  electronic  water  level  indicator  to  obtain  water  level  mea¬ 
surements  from  this  well.  The  ground  water  elevations  for  the 
monitoring  wells  and  CECRL02  are  presented  in  Table  4-3.  Depths  to  the 
top  of  the  air/water  interface  and  the  water/ice  interface  in  the  ice 
well  (CECRL06)  measured  7  feet  and  63  feet  BGS,  respectively,  and  were 
obtained  on  10  April  1992  with  the  use  of  a  weighted  rope.  The  surface 
elevation  of  the  Connecticut  River  was  measured  at  383  feet  above  MSL  on 
10  April  1992  at  a  railroad  culvert  that  had  been  surveyed  during  the 
ground  water  investigation  discussed  in  Section  3.2. 

Dedicated  Teflon  bailers,  fitted  with  dedicated  polyethylene  rope, 
were  used  to  collect  ground  water  samples  from  the  six  monitoring  wells 
installed  at  CRREL,  and  from  CRREL  production  well  CECRL02.  All  bailers 
were  steam  cleaned  with  approved  water  prior  to  both  rounds  of  ground 
water  sampling.  Samples  from  the  remaining  CRREL  production  wells  and 
the  Hanover  municipal  well  were  collected  directly  from  the  sampling 
spigot.  Vials  for  VOC  analysis  were  collected  first,  with  care  being 
taken  to  minimize  sample  agitation. 

Twenty-six  ground  water  samples  were  collected  during  this  field 
task.  In  addition,  three  field  duplicates,  two  equipment  rinsate 
blanks,  and  seven  trip  blanks  were  collected  to  fulfill  QA/QC  require¬ 
ments.  The  results  of  the  ground  water  sampling  events  are  discussed  in 
Section  6.3.3. 

4.5.1  Well  Purging 

To  ensure  that  a  fresh  and  representative  ground  water  sample  was 
obtained  from  each  monitoring  well,  the  FSP  (E  &  E  1991)  required  that  a 
volume  equal  to  five  times  the  calculated  standing  water  volume  within 
the  well  and  saturated  well  annulus  (assuming  30  percent  porosity  within 
the  sand  filter  pack)  be  removed  prior  to  sampling.  This  volume  does 
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not  include  water  obtained  during  initial  well  development.  In  all 
instances,  the  required  preseample  purge  volume.,  were  obtained  prior  to 
sampling.  The  well  purging  logs  are  presented  in  Appendix  J. 

Prior  to  sampling  of  CECRL01,  CECRL03,  CECRL04,  CECRL05,  and  the 
Hanover  municipal  well,  the  sampling  spigots  were  allowed  to  run  for  a 
minimum  of  five  minutes.  A  Teflon  bailer  was  used  to  remove  five 
gallons  of  water  from  CECRL02  prior  to  sampling. 

4.6  SURFACE  WATER  AND  SEDIMENT  SAMPLING 

Surface  water  and  sediment  samples  were  collected  from  the  Connec¬ 
ticut  River,  located  directly  west  of  the  CRREL  site,  on  9  April  1992. 

A  total  of  three  surface  water  and  three  sediment  samples  were  collected 
at  the  following  locations:  100  feet  upstream  of  the  CRREL  outfall 
(C0NNSW1  and  C0NNSED1),  at  the  CRREL  outfall  (C0NNSU2  and  C0NNSED2 ) ,  and 
approximately  100  feet  downstream  of  the  CRREL  outfall  (C0NNSW3  and 
C0NNSED3).  Samples  were  collected  from  downstream  to  upstream  to  pre¬ 
vent  cross  contamination  due  to  any  disturbances  (turbulence)  caused  by 
the  sampling  activities.  At  each  location,  the  surface  water  sample  was 
collected  prior  to  collection  of  the  corresponding  sediment  sample. 

Field  measurements  of  pH,  conductivity,  and  temperature  were  obtained 
from  each  surface  water  sample  and  logged. 

Surface  water  samples  were  collected  by  carefully  submerging  pre¬ 
cleaned  bottles  directly  into  the  river,  with  care  being  taken  to  mini¬ 
mize  agitation  of  the  water.  Several  unsuccessful  attempts  were  made  to 
obtain  sediment  samples  using  a  Ponar  dredge.  The  failure  of  the  Ponar 
dredge  was  attributed  to  both  the  presence  of  boulders  and  large  cobbles 
on  the  river  bottom,  and  the  compact  nature  of  the  sands  and  gravels 
comprising  the  river  sediments.  In  lieu  of  the  Ponar  dredge,  a  pre¬ 
cleaned  shovel  was  used  to  collect  the  sediment  samples  from  a  near¬ 
shore  location. 

A  total  of  three  surface  water  and  three  sediment  samples  were  col¬ 
lected  during  this  field  task.  In  addition,  one  surface  water  field 
duplicate  sample  and  one  sediment  field  duplicate  sample  was  collected 
at  ihe  CRREL  outfall  location,  and  one  trip  blank  was  submitted  to 
fulfill  QA/QC  requirements.  Sample  preservation,  shipping,  and  handling 
was  performed  according  to  procedures  set  forth  in  the  FSP  (E  &  E  1991) 
and  QAPjP  (E  &  E  1991b). 

4.7  SURVEYING 

The  six  monitoring  wells  installed  during  the  RI  were  surveyed  by 
Kenneth  A.  LeClair  Associates,  Inc.,  of  Hanover,  New  Hampshire,  a  regis¬ 
tered  professional  surveying  company.  Survey  field  work  was  performed 
on  23  March  1992.  A  VILD^  '  theodilite,  equipped  with  a  built-in  elec¬ 
tronic  distance  measuring  device,  was  used  to  measure  angles  and  dis¬ 
tances.  A  standard  engineers'  level  was  used  to  determine  elevations. 
The  survey  field  notes  and  a  table  of  Universal  Transverse  Mercator 
(UTM)  coordinates  and  elevations  are  provided  in  Appendix  K.  This 
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survey  was  performed  to  specifications  set  forth  in  the  FSP  (E  &  E 

1991) . 

UTM  coordinates  and  elevations  were  determined  for  each  monitoring 
well.  Elevations  were  determined  for  the  ground  surface,  the  top  of  the 
inside  casing  (PVC  pipe),  and  the  top  of  the  protective  casing. 

Elevation  control  was  provided  by  a  United  States  Geological  Survey 
(USGS)  bench  mark  (State  of  New  Hampshire  bench  mark  No.  108),  located 
near  the  A  &  B  McGuiness  store,  which  is  directly  north  of  the  CRREL 
site.  This  bench  mark  elevation  was  projected  to  the  CRREL  site  using  a 
series  of  turning  points.  The  elevations  for  each  monitoring  well  were 
then  determined  using  a  standard  engineering  level.  Loop  closure  for 
the  elevations  was  within  1/100  of  a  foot.  Estimated  elevation  error 
for  each  monitoring  well  is  also  +  1/100  of  a  foot  (LeClair  1992). 

UTM  coordinates  for  the  monitoring  wells  were  calculated  relative 
to  UTM  coordinates  determined  previously  for  the  five  existing  CRREL 
production  wells,  and  other  key  locations  at  CRREL.  This  previous  work 
was  performed  by  U.S.  Army  personnel  from  Fort  Drum,  New  York,  using  a 
Position  Azimuth  Determining  System,  which  is  accurate  to  within  +  1.5 
feet.  From  these  previously  surveyed  control  points,  distances  to  the 
newly  installed  monitoring  wells  were  determined.  Using  these 
distances,  UTM  coordinates  were  calculated  for  the  monitoring  wells. 

The  estimated  error  of  the  UTM  coordinates  for  each  monitoring  well, 
relative  to  the  other  monitoring  wells,  is  +  1/10  of  a  foot  (LeClair 

1992) . 

4.8  QUALITY  ASSURANCE/QUALITY  CONTROL  METHODS 

QA/QC  procedures  for  the  field  sampling  and  laboratory  analysis  for 
the  CRREL  RI  were  specified  in  the  QAPjP.  Field  QC  samples  were 
collected  to  evaluate  precision,  accuracy,  representativeness, 
comparability,  and  completeness  parameters.  The  project  QA  officer 
evaluated  the  analytical  data  from  ADL  to  determine  the  overall  effect 
on  data  usability;  these  QA  concerns  are  discussed  in  Section  6.5. 

4.8.1  Sample  Preservation  and  Handling 

During  the  CRREL  RI  sampling  activities,  sample  management  proce¬ 
dures  were  performed  in  accordance  with  the  FSP  (E  &  E  1991)  and  QAPjP 
(E  &  E  1991b).  These  include  sample  container  and  preservation,  chain- 
of-custody  records,  and  sample  tracking  and  shipping.  Water  samples 
were  preserved  in  the  field  with  hydrochloric  acid  (V0C  samples)  and 
sulfuric  ac:.d  (TPHC  samples),  and  were  immediately  placed  on  ice.  On 
the  date  of  collection,  samples  were  labeled,  packed,  and  shipped  to 
ADL. 


4.8.2  Laboratory  Quality  Procedures 

Laboratory  analysis  of  all  samples  collected  during  the  CRREL  RI 
were  carried  out  in  accordance  with  the  requirements  of  the  USATHAMA 
Quality  Assurance  Program  (USATHAMA,  January  1990)  and  specifications  in 
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the  QAPjP  (E  &  E  1991b).  Samples  were  conveyed  to  the  subcontractor 
laboratory  in  accordance  with  specified  chain-of-custody  (COC) 
procedures.  Data  validation  was  performed  by  E  &  E  as  discussed  in  the 
QAPjP  (E  &  E  1991b). 

During  chemical  analyses,  ADL's  QA/QC  Coordinator,  on  a  weekly 
basis,  provided  E  &  E  with  all  system  and  performance  audit  reports;  COC 
logs;  holding  time/extraction  analysis  reports;  batching  reports; 
instrument  logs;  maintenance  and  calibration  records;  and  complete 
analytical  QC  documentation  as  submitted  to  USATHAMA  (control  charts, 
method  blanks,  surrogate  recovery,  and  matrix  spike  results).  ADL 
provided  copies  of  all  corrective  actions  to  E  &  E  for  approval.  While 
ADL  provided  operational  control  of  the  laboratory,  E  5.  E's  QA 
Coordinator/Manager  retained  ultimate  responsibility  for  data  quality. 

4.8.3  Field  QC  Samples 

Various  types  of  field  QC  samples  were  used  to  check  the 
integrity  of  field  procedures.  These  samples  were  analyzed  to  assess 
sampling,  decontamination,  and  transport  procedures  as  possible  sources 
of  sample  contamination,  and  to  determine  overall  sampling  and 
analytical  precision.  The  analytical  results  for  the  QC  samples 
collected  during  the  CRREL  RI  are  discussed  in  Section  6.5. 

Field  QC  samples  and  the  frequency  of  collection  are  described 
below: 

Trip  Blanks  are  field  blanks  that  were  not  exposed  to  field 
conditions.  Their  analytical  results  provided  the  overall  level  of 
contamination  from  sources  other  than  ambient  field  conditions. 

Trip  blanks  were  prepared  at  ADL  prior  to  the  sampling  event  and 
shipped  with  the  sample  bottles.  Trip  blanks  were  prepared  by 
adding  organic-free  water  to  a  40-ml  VOA  vial  containing  2  to  3 
drops  of  concentrated  hydrochloric  acid.  One  trip  blank  was  used 
with  every  cooler  of  samples,  or  one  trip  blank  per  10  volatile 
organic  samples  was  used,  whichever  was  greater.  Each  trip  blank 
was  transported  to  the  sampling  location,  handled  like  a  sample, 
and  returned  to  the  laboratory  for  analysis  without  being  opened  in 
the  field. 

Field  Equipment/Rinsate  Blanks  are  field  blank  samples  designed  to 
demonstrate  that  sampling  equipment  was  properly  prepared  and 
cleaned  before  field  use  and  that  cleaning  procedures  between 
samples  were  sufficient  to  minimize  cross-contamination.  Rinsate 
blanks  were  prepared  by  passing  analyte-free  water  over  sampling 
equipment  and  analyzing  the  samples  for  all  applicable  parameters. 
Rinsate  blanks  were  collected  at  a  frequency  of  1  per  20  samples  or 
per  decontamination  event  as  specified  in  the  RI  FSP  (E  &  E  1991). 

Field  Duplicates  consist  of  a  set  of  two  samples  collected 
independently  at  a  sampling  location  during  a  single  sampling 
event.  Field  duplicates  were  sent  to  the  laboratory  and  were 
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indistinguishable  from  other  analytical  samples,  so  that  personnel 
performing  the  analyses  were  not  able  to  determine  which  samples 
were  field  duplicates.  Field  duplicates  assess  the  consistency  of 
the  overall  sampling  and  analytical  system.  Duplicates  were 
collected  for  every  20  samples  of  each  type  of  matrix  as  specified 
in  the  RI  FSP  (E  &  E  1991). 

4.9  DECONTAMINATION 

Sampling  methods  and  equipment  were  chosen  to  minimize  decontamina¬ 
tion  requirements  and  prevent  the  possibility  of  cross-contamination. 
Non-disposable  equipment  was  decontaminated  between  discrete  sampling 
locations.  The  USATHAMA-approved  water  source,  used  for  all 
decontamination  activities,  was  CRREL  production  well  CECRL03.  This 
water  was  obtained  from  a  spigot  located  inside  the  Ice  Engineering 
building.  All  drilling  equipment  was  decontaminated  prior  to  arrival  on 
site,  prior  to  commencement  of  drilling  activities,  between  the  drilling 
of  each  soil  boring/monitoring  well,  and  after  the  completion  of  all 
drilling  activities.  Special  attention  was  given  to  the  drilling 
assembly  and  augers.  PVC  casing  and  screens  used  in  the  construction  of 
monitoring  wells  were  kept  in  sealed  containers  and  cleaned  with  a 
high-pressure  steam  washer  prior  to  use.  Drilling  equipment 
decontamination  consisted  of: 

o  high-pressure  steam  cleaning; 

o  scrubbing  with  brushes,  if  soil  remained  on  equipment;  and 
o  high-pressure  steam  rinse. 

During  the  soil  boring/soil  sampling  field  task,  split-spoon  sam¬ 
plers  and  other  non-disposable  equipment  were  decontaminated  following 
the  procedures  described  above.  Since  no  samples  were  collected  for 
chemical  analysis  and  no  gross  contamination  was  observed  during 
monitoring  well  installation,  split-spoon  samplers  and  other  non-dispos¬ 
able  equipment  used  during  this  field  task  were  decontaminated  as  fol¬ 
lows  : 

o  scrubbing  with  brushes, 

o  triple  rinsing  with  USATHAMA-approved  water,  and 
o  air  drying. 

The  decontamination  area  was  set  up  on  a  paved  surface  at  the  CRREL 
site.  Salt  and  sand  were  continuously  applied  to  this  surface  to 
further  minimize  slip/fall  hazards.  Throughout  field  activities, 
samples  of  decontamination  water  were  collected  for  field  head-space 
analysis  using  the  HNu  and  PID.  Since  no  readings  greater  than  5  ppm 
above  background  were  obtained  during  this  analysis,  and  no  gross 
contamination  was  visually  observed,  decontamination  water  was  allowed 
to  run  onto  the  ground  surface  surrounding  the  decontamination  area. 
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4.10  CONTROL  OF  INVESTIGATION-DERIVED  WASTE 

During  RI  field  activities,  IDW  vas  generated  at  the  CRREL  site. 
Efforts  were  made  to  minimize  the  amount  of  IDU  generated.  A  portion  of 
the  IDW  consisted  of  disposable  sampling  equipment  (surgical  gloves, 
stainless  steel  spoons,  etc.).  Screening  of  this  equipment  with  the  HNu 
and  PID  during  field  activities  failed  to  produce  readings  greater  than 
5  ppm  above  background.  As  a  result,  disposable  sampling  equipment  was 
double-bagged  and  deposited  into  dumpsters  at  the  CRREL  site. 

The  remaining  IDW  consisted  of  soil  cuttings,  drilling  fluids, 
development /purge  water,  and  decontamination-derived  water.  Soil  cut¬ 
tings  generated  during  the  soil  boring  and  monitoring  well  installation 
field  activities  were  monitored  with  the  HNu  and  PID.  Any  material  with 
readings  greater  cnan  5  ppm  above  background  was  containerized  in  55- 
gallon  drums.  During  the  soil  boring  field  task,  a  total  of  10  drums  of 
contaminated  (>5  ppm)  soil  was  generated  from  three  of  the  borings. 

This  material  was  containerized  and  stored  in  a  secured  area  at  CRREL. 

On  20  April  1992,  a  total  of  three  samples  (one  sample  per  contaminated 
boring)  were  collected  from  these  drums  by  Clean  Harbors  Environmental 
Services  of  Hooksett,  New  Hampshire,  under  subcontract  to  E  &  E.  These 
samples  were  analyzed  for  TCLP,  VOCs,  metals,  herbicides,  and 
pesticides.  The  analtyical  results  were  compared  to  the  regulatory 
limits  and  no  exceedances  were  found.  CRREL  will  make  a  determination 
as  to  the  proper  disposal  of  the  IDW.  The  analytical  results  of  the  IDW 
soils  are  presented  in  Appendix  L.  The  monitoring  well  installation 
activities  failed  to  produce  soil  cuttings  with  readings  greater  than 
5  ppm.  As  a  result,  these  cuttings  were  disposed  of  at  the  site. 

Drilling  fluids  generated  during  the  installation  of  monitoring 
wells  CECRL07  and  CECRL12  were  containerized  in  55-gallon  drums  and 
screened  with  the  HNu  and  PID.  This  monitoring  failed  to  produce 
readings  greater  than  5  ppm  above  background.  Therefore,  at  the  request 
of  CRREL,  drilling  fluids  were  transported  from  the  drilling  areas  and 
deposited  into  the  small  pond  located  near  the  southwest  corner  of  CRREL 
property. 

Development  water,  well  purge  water,  and  decontamination  water  were 
screened  with  the  HNu  and  PID  during  field  activities.  Since  this 
monitoring  failed  to  produce  readings  greater  than  5  ppm  above 
background,  and  gross  contamination  was  not  observed,  this  water  was 
allowed  to  flow  onto  the  ground  surface. 
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5.  DATA  MANAGEMENT  PROGRAM 

This  section  describes  the  data  management  program  that  was 
implemented  to  ensure  that  accurate  and  complete  data  were  provided  for 
the  production  of  the  CRREL  RI  report  and  associated  computer  files. 

The  discussion  below  outlines  the  steps  that  E  &  E  and  its 
subcontractor,  ADL,  followed  to  ensure  the  flow  and  quality  of  data  from 
input  in  the  field  to  delivery  to  USATHAMA's  Installation  Restoration 
Data  Management  Information  System  (IRDMIS).  The  discussion  also 
outlines  QA/QC  procedures  for  assessing  data  usability  implemented  as 
part  of  the  analytical  data  review  process.  The  ultimate  uses  of  IRDMIS 
data  files  include  routine  summary  reporting  and  hydrogeological 
assessments. 

5.1  DATABASE  MANAGEMENT 

The  overall  data  management  program  covers  three  categories  of 
data,  which  originated  from  different  sources: 

o  map  data, 

o  geotechnical  data,  and 

o  chemical  data. 

Figure  5-1  illustrates  the  data  flow  by  which  these  data  were 
captured  from  their  respective  sources  and  entered  into  the  central 
USATHAMA  IRDMIS  computer  system.  For  each  of  these  data  categories, 
three  levels  of  data  quality  are  distinguished,  as  follows: 

o  Level  I:  raw  data  collected  in  the  field  or  laboratory: 

o  Level  II:  data  as  transmitted  to  the  USATHAMA  IRDMIS  computer 
system;  and 

o  Level  III:  data  in  IRDMIS  that  have  been  validated  and  for 
which  QA/QC  has  been  performed. 

In  general,  data  quality  begins  at  Level  I  in  the  field  or 
laboratory,  and  increases  to  LeT el  II  and  Level  III  as  successive 
validation  and  QA/QC  checks  are  performed  on  the  data  during  the 
investigation  phases  of  the  project.  The  three  levels  are  used  to  track 
the  degree  of  validation  that  has  been  completed  on  the  data. 

Site-specific  data  validation  and  reporting  requirements  were 
incorporated  into  the  RI  Work  Plan  (E  &  E  1991a),  the  RI  FSP  (E  &  E 
1991),  and  the  RI  QAPjP  (E  &  E  1991b).  The  plans  provided  initial 
requirements  for  sampling  locations,  site  and  field  identifications, 
chemical  tests,  and  QC  sample  requirements. 
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During  the  field  investigation,  E  &  E  field  personnel  filled  out 
two  standardized  forms:  one  for  Hap  Data,  and  one  for  Geotechnical 
Data.  The  Level  I  map  data  defined  the  specific  site  by  providing  a 
site  identifier,  description,  and  X-Y  coordinates  of  a  reference  point 
in  the  UTH  coordinate  system.  The  Level  I  geotechnical  data  included 
information  on  field  drilling,  well  construction,  soil  identification, 
water  level  measurements,  and  other  items.  Data  were  entered  from  the 
standardized  form  by  E  &  E  personnel  into  a  microcomputer  using  the  Data 
Entry  and  Validation  Subsystem  Software  (PC  version  of  IRDMIS). 

Once  entered  into  the  microcomputer,  both  map  data  and  geotechnical 
data  were  transmitted  to  the  USATHAMA  IRDMIS  system  by  uploading  these 
files  over  the  3COM  network  to  the  central  computer  or  by  sending 
diskettes  to  USATHAMA.  USATHAMA  would  then  validate  these  files  and 
either  accept  or  reject  the  data.  If  rejected,  E  &  E  was  informed  and 
the  particular  file  or  site  data  were  reviewed,  corrected,  and 
re-submitted  by  E  &  E. 

E  &  E  field  personnel  completed  chain-of-custody  (COC)  records  for 
all  samples  sent  to  ADL  for  chemical  analysis.  The  COC  record  includes 
site  identifier,  field  sample  identifier,  sample  date,  and  chemical 
tests.  This  information  was  transferred  by  ADL  into  the  PC  version  of 
IRDMIS  and  the  samples  were  assigned  to  individual  lots  < i . e . , 
analytical  batches)  for  each  chemical  test.  After  analysis  was 
performed  and  the  lot  was  determined  to  be  acceptable,  ADL  entered  raw 
laboratory  analytical  results  (Level  I)  using  the  PC  version  of  IRDMIS. 
These  data  were  subsequently  group  checked  to  Level  II  and  uploaded  to 
the  central  USATHAMA  computer  over  the  3COM  network.  Site  map  data  had 
to  be  uploaded  to  the  USATHAMA  computer  before  IRDMIS  would  accept  the 
corresponding  analytical  (chemical)  data  from  ADL. 

At  this  point  in  the  data  management  process,  all  three  categories 
of  site  data  (map,  geotechnical,  and  chemical)  were  collected  in  the 
central  USATHAMA  IRDMIS  data  base,  at  Level  II  quality.  IRDMIS 
performed  validation  checks  on  the  quality  of  these  data  and  exceptions 
(errors)  were  noted.  Level  II  data  for  which  exceptions  were  noted 
could  not  be  made  available  for  further  processing  (i.e.,  elevated  to 
Level  III)  until  the  errors  were  corrected.  In  addition,  chemical  data 
files  had  to  receive  acceptance  from  the  USATHAMA  Chemistry  Branch. 

Once  the  data  validation  and  error  correction  process  was  complete, 
the  data  could  be  processed  to  Level  III  and  the  data  reduction  and 
reporting  phase  initiated.  The  data  reduction  and  reporting  phase  is 
described  below. 

5.2  DATA  REDUCTION  AND  REPORTING 

For  the  field  data,  a  report  was  generated  that  includes  all  of  the 
analytical  data  (see  Appendix  M),  The  report  is  separated  by  each  file 
type,  such  as  sample  media  (which  includes  ground  water  (GW),  sediment 
(SE),  soil  (SO),  and  surface  water  (SV)). 
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5.3  ANALYTICAL  DATA  REVIEW 

Chemical  analysis  of  CRREL  RI  samples  was  performed  by  ADL. 

Analyses  included  TCL  VOCs  and  TPHC;  VOCs  were  analyzed  using  USATHAHA 
certified  methods,  and  TPHC  was  analyzed  using  uncertified  methods. 

The  TPHC  parameters  do  not  require  USATHAMA  certification  as  explained 
in  the  USATHAMA  Quality  Assurance  Program  (January  1990). 

Analytical  data  generated  using  certified  and  uncertified  methods 
are  presented  as  method-specific  lots,  except  for  percent  solids.  For 
each  lot,  ADL  submitted  weekly  control  charts  to  the  USATHAMA  Chemistry 
Branch.  The  USATHAMA  Chemistry  Branch  reviews  all  certified  method 
control  charts  and  determines  acceptability  for  submission  to  IRDMIS. 

Table  5-1  summarizes  the  number  of  lots  provided  by  ADL  for  each 
analytical  parameter  for  each  matrix,  and  the  number  of  acceptable  and 
unacceptable  lots  for  certified  methods  as  determined  by  USATHAMA.  All 
lots  of  data  for  certified  methods  are  accepted  by  USATHAMA  with  E  &  E's 
qualification.  For  uncertified  methods,  USATHAMA  acknowledges  receipt 
of  the  lots  but  does  not  require  official  acceptance.  These  lots  are 
indicated  with  two  asterisks  on  Table  5-1. 

The  USATHAMA  Chemistry  Branch  must  submit  a  flag  to  IRDMIS 
indicating  that  acceptable  control  charts  have  been  received  before  the 
data  can  be  elevated  to  Level  III. 

The  results  were  reviewed  to  ensure  that  the  appropriate  values 
were  reported  in  the  correct  units,  that  all  chemical  tests  were 
included  even  if  no  "hits"  are  present,  and  that  the  appropriate  field 
sample  identifiers  were  matched  to  the  site  identifiers.  This  data 
review  step  provided  a  final  check  on  the  validation  of  Level  II  data  to 
Level  III  data,  and  the  overall  completeness  of  the  database.  Any 
errors  or  exceptions  noted  were  resolved  by  comparing  the  error  or 
exception  with  the  ADL  raw  data  and  the  COC  documentation.  The  errors 
in  the  Level  III  data  were  then  adjusted  and  the  data  reduction  process 
repeated. 

In  addition  to  the  chemical  data  file,  ADL  provided  a  hard  copy 
data  package  with  all  calibration  information,  raw  data,  and  a  case 
narrative  describing  any  problems.  This  original  data  file,  along  with 
the  weekly  control  charts  and  acceptance  letters,  were  compared  to  the 
all-data  table  to  ensure  that  appropriate  flagging  codes,  which  indicate 
other  that  usual  analytical  conditions  or  results,  were  added  to  the 
database.  Any  data  flags  or  other  QC  problems  potentially  impacting 
data  usability  are  described  in  Section  6.5  of  this  report. 

As  discussed  in  Section  4.8,  several  types  of  field  and  laboratory 
QC  samples  were  taken  throughout  the  RI.  The  QC  sample  results  were 
reviewed  and  used  to  make  qualitative  statements  about  the  quality  of 
the  analytical  data  presented  for  each  type  of  matrix.  All  QC  sample 
results  are  presented  in  Appendix  N. 
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Table  5-1 

SUMMARY  OP  LOT  STATUS  POR  CRREL  RI 


Matrix 

Parameter 

Number 
of  Lots 

Number  of 
Acceptable  Lots 

NumK"r  of 

Lots  Acceptable 
as  Uncertified* 

Water 

Volatiles 

11 

ii 

0 

TPHC*  * 

5 

0 

5 

Soil 

Volatiles 

5 

5 

0 

TPHC  *  * 

3 

0 

3 

*  Lot  accepted  as  generated  from  an  uncertified  method:  non-detects  are 
reported  as  "ND" 

••Checked  and  filed  by  USATHAMA;  no  "acceptance",  as  analytes  are  not 
determined  by  a  certified  method 

Source:  E  &  E ,  1992 
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6.  NATURE  AND  EXTENT  OF  CONTAMINATION 

Various  aspects  of  the  site's  environmental  setting  influence 
contaminant  migration,  such  as  overburden  and  bedrock  geology,  surface 
drainage,  and  ground  water  hydrology.  These  site  attributes  are 
discussed  in  this  section,  as  well  as  the  concentrations  and  areal 
extent  of  contaminants  detected  in  the  various  media  at  the  CRREL  site. 
These  media  include  soil  gas,  soil,  ground  water,  surface  water,  and 
sediments • 

This  information  is  synthesized  to  develop  an  assessment  of  the 
fate  and  transport  of  contaminants  which  potentially  pose  a  threat  to 
human  health  and/or  the  environment  (presented  in  Section  7). 

Analytical  data  results  from  the  RI  field  sampling  are  provided  in 
Appendix  M.  QA/QC  sample  results  and  summary  tables  are  provided  in 
Appendix  N.  Tables  summarizing  concentrations  for  VOCs  are  provided  for 
each  sample  media  with  the  exception  of  soil  gas,  for  which  data  were 
provided  under  separate  cover. 

6.1  SITE  GEOLOGY 

Site-specific  information  regarding  the  overburden  and  bedrock 
geology  at  CRREL  was  obtained  from  the  the  following  sources: 

o  Examination  of  split-spoon  samples  and  drill  cuttings  collected 
during  the  completion  of  soil  borings  and  ground  water 
monitoring  wells, 

o  Review  of  pre-existing  boring  logs, 

o  Evaluation  of  relative  overburden  densities  using  blow  counts  of 
split  spoons, 

o  Interpretation  of  geotechnical  analyses  performed  on  selected 
soil  samples, 

o  Review  of  ground  water  investigations  previously  conducted  in 
the  site  vicinity,  and 

o  Review  of  published  literature. 

To  aid  in  understanding  site  geologic  conditions,  several  diagrams 
of  cross-sections  are  included.  The  configuration  of  these  cross 
sections  are  shown  on  Figure  6-1.  Soil  classifications  indicated  on 
these  cross-sections  incorporate  classifications  assigned  by  the  geo¬ 
technical  laboratory,  which  in  some  instances  vary  from  field 
classifications. 
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6.1.1  Geophysical  Survey  Interpretation 

The  geophysical  work  performed  at  the  site  included  total  earth 
field  magnetics  and  electromagnetic  ground  conductivity.  Five 
geophysical  grid  systems  were  established  in  selected  areas  at  CRREL. 

Several  anomalies  were  delineated  on  both  the  total  earth  field 
magnetics  contour  maps  and  the  electromagnetic  ground  conductivity  con¬ 
tour  maps  generated  over  the  various  grid  areas.  Many  of  the  observed 
anomalies  can  be  attributed  to  subsurface  features  that  were  identified 
on  base  maps  provided  by  CRREL,  Other  anomalies  can  be  attributed  to 
interference  from  various  surficial  objects  such  as  metal  buildings, 
dumpsters,  tanks,  and  automobiles.  For  each  gridded  area,  the  observed 
anomalies  and  their  probable  cause  are  briefly  described  in  Appendix  B. 

A  grid  location  map,  and  magnetic  and  ground  conductivity  contour  maps 
generated  from  the  survey  are  also  presented  in  Appendix  B. 

The  effectiveness  of  the  geophysical  survey  was  curtailed  by  the 
large  amount  of  surficial  interference  present  at  the  CRREL  site.  Also, 
the  relatively  tight  data  point  spacing  required  to  obtain  an  adequate 
degree  of  resolution  limited  the  amount  of  area  that  could  be  surveyed 
within  a  reasonable  time  period.  The  survey  was  useful  in  confirming 
the  presence  of  some  buried  utilities  and  structures.  It  also  identi¬ 
fied  at  least  two  anomalies  (Grids  4  and  5)  that  are  not  easily  attri¬ 
butable  and  may  warrant  further  investigation. 

6.1.2  Overburden  Characteristics 


Overburden  at  the  CRREL  site  consists  of  fine  to  coarse-grained 
sand  and  gravel  of  the  glacial  esker;  and  silt,  clay,  and  silt/sand 
mixtures  of  lacustrine  origin.  The  esker  overlies  bedrock  in  the  vicin¬ 
ity  of  the  FERF  building  and  is  surrounded  and  overlain  by  the  finer- 
grained  lake  sediments.  The  esker  is  penetrated  by  each  of  the  CRREL 
production  wells  (CECRL01  through  CECRL05)  and  by  several  previously 
completed  test  borings.  Esker  sediments  were  also  encountered  during 
the  drilling  of  monitoring  well  CECRL12.  The  lake  sediments  surrounding 
and  overlying  the  esker  were  encountered  in  the  eight  soil  borings,  and 
the  six  monitoring  wells  completed  during  the  CRREL  RI.  They  are  also 
described  on  boring  logs  of  the  CRREL  production  wells,  and  various 
other  on-site  test  boring  logs. 

Monitoring  well  CECRL12  was  proposed  to  penetrate  the  esker 
sediments  at  a  location  just  west  of  the  CRREL  production  wells.  From 
the  ground  surface  to  12  feet  BGS,  the  overburden  is  described  as 
primarily  silt  with  some  sand  and  gravel.  Abundant  sands  were  en¬ 
countered  at  depths  below  approximately  12  feet  BGS  in  the  original 
borehole.  These  are  described  as  primarily  olive-gray,  very  fine  to 
coarse-grained  sands  with  some  gravel  and  cobbles.  Blow  counts  indicate 
that  these  sands  are  dense  (30  to  49  blows/foot).  Geotechnical  analysis 
performed  on  three  samples  from  CECRL12  classified  the  sands  as  being 
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SV-SM  from  22.5  to  24.5  feet  BGS,  SV  from  37.5  to  39.5  feet  BGS ,  and  SP 
from  57.5  to  59.5  feet  BGS.  The  soils  encountered  from  12  feet  BGS  to 
the  top  of  bedrock  are  of  esker  origin.  A  summary  of  geotechnical 
analyses  results  is  shown  in  Table  6-1,  which  also  contains  Unified  Soil 
Classification  System  (USCS)  descriptions. 

Bedrock  in  CECRL12  was  encountered  at  a  depth  of  65  feet  BGS.  This 
depth  is  approximately  100  feet  shallower  than  anticipated,  indicating  a 
bedrock  high  between  the  CRREL  production  wells  and  the  Connecticut 
River.  Figure  6-2  shows  a  east-west  cross-section  of  the  CRREL  site 
that  includes  monitoring  wells  CECRL07,  CECRL08,  CECRL10,  and  CECRL12, 
as  well  as  production  well  CECRL01.  One  possible  bedrock/esker 
configuration  is  indicated  on  this  figure. 

Overburden  encountered  in  monitoring  well  CECRL07  represents  the 
entire  sequence  of  lake  sediments  present  at  the  CRREL  site,  penetrating 
181  feet  of  the  lake  sediments  above  bedrock  (Figure  6-2).  To  a  depth 
of  approximately  23  feet  BGS,  sediments  are  described  as  varved,  olive- 
gray  silts.  These  sediments  are  fairly  cohesive,  plastic,  and  are  of 
low  (0  to  10  blows/foot)  to  medium  (10  to  29  blows/foot)  density.  Geo¬ 
technical  analysis  performed  on  a  sample  from  13  to  15  feet  BGS  classi¬ 
fies  this  sediment  as  CL.  The  laboratory  description  of  this  sample  is 
gray  clayey  silt  with  a  trace  of  sand  that  is  usually  associated  with 
the  classification  of  ML.  This  sample  was  classified  as  ML  in  the 
field,  therefore  the  designation  of  CL  by  the  laboratory  may  be 
erroneous . 

Below  23  feet,  sediments  consist  of  primarily  silt/sand  mixtures. 
Split  spoon  samples  from  23  to  60  feet  BGS  are  described  as  varved, 
olive-gray,  very  fine-grained  silty  sands  displaying  little  cohesiveness 
or  plasticity.  These  sediments  are  of  medium  density  (10  to  29 
blows/foot).  A  few  thin  clay  layers  were  observed  in  this  interval 
including  a  2-inch  layer  encountered  at  29.9  feet  BGS.  A  sample  from 
the  28  to  30  foot  interval  was  submitted  for  geotechnical  analysis  and 
classified  by  the  geotechnical  laboratory  as  CL,  gray  clayey  silt  with  a 
trace  of  sand.  This  classification  may  be  in  error,  as  explained  in  the 
previous  paragraph. 

Samples  from  78  to  152  feet  BGS  are  olive-gray,  fine  to 
medium-grained  sands  with  no  cohesiveness  or  plasticity.  An  olive-gray, 
medium  to  coarse-grained  sand  was  encountered  in  the  sample  from  158  to 
160  feet  BGS.  Samples  collected  in  the  78  to  160  foot  interval  are 
medium  dense  (10  to  29  blows/foot)  to  dense  (30  to  49  blows/foot). 
Samples  collected  from  165.5  to  167.5  feet  BGS  and  174.5  to  176.5  feet 
BGS  intervals  are  medium-gray,  very  fine-grained  silty  sands.  These 
sands  are  very  dense  (greater  than  50  blows/foot),  with  the  exception  of 
the  174.5  to  175.5  foot  interval,  which  is  dense  (30  to  49  blows/foot). 
The  sediments  encountered  below  165.5  feet  BGS  contrast  sharply  to  those 
above,  and  are  presumed  to  continue  to  the  top  of  bedrock  at  181  feet 
BGS.  The  lake  sediments  encountered  in  the  other  monitoring  wells  and 
borings,  with  the  exception  of  monitoring  well  CECRL12,  are  similar  to 
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those  described  for  CECRL07.  Figure  6-3  is  a  north-south  cross-section 
that  includes  monitoring  wells  CECRL10  and  CECRL11,  and  production  well 
CECRL03.  Figure  6-4  is  an  east-west  cross-section  that  includes  six  of 
the  RI  soil  borings  in  addition  to  monitoring  well  CECRL09  and  the  ice 
well  (CECRL06).  Monitoring  wells  CECRL08  through  CECRL11  were  completed 
in  the  top  of  the  overburden  water  table,  an  estimated  40  feet  above 
bedrock,  and  did  not  encounter  the  gray  fine-grained  silty  sand  seen  in 
CECRL07  just  above  bedrock. 

The  eight  soil  borings  completed  during  the  RI  encountered  only  the 
silt  and  very  fine-grain  sand  portion  of  the  lake  sediments  as  seen  in 
the  soil  borings  included  in  Figure  6-4.  The  silt/sand  (SM)  indicated 
at  the  surface  in  boring  2SB1  may  be  due  to  fill  material  utilized  in 
this  area  after  the  removal  of  underground  storage  tanks.  Clay  layers 
were  penetrated  at  several  depths  within  boring  2SB1  and  also  at  the 
bottom  of  borings  10SB1,  13SB1,  15SB1,  and  16SB1.  A  large  amount  of 
clay  was  also  described  in  the  log  for  boring  6SB1.  It  should  be  noted 
that  no  geotechnical  analysis  was  performed  on  samples  collected  during 
the  soil  boring  field  task  and  that  classifications  are  based  on  field 
observations . 

6.1.3  Bedrock  Characteristics 


Bedrock  underlying  the  CRREL  site  is  of  the  Post  Pond  volcanic 
member  of  the  Ordovician-age  Orfordville  Formation.  The  Post  Pond 
member  has  been  described  as  primarily  hornblende-schist  or 
chlorite-sericite  schist.  Bedrock  was  penetrated  during  the  drilling  of 
monitoring  wells  CECRL07  and  CECRL12.  Bedrock  cuttings  from  these  two 
wells  consisted  of  approximately  50  percent  phyllite,  30  percent  white 
to  yellow  quartzite,  and  20  percent  chlorite  and  mica  schist. 

Bedrock  has  also  been  encountered  at  the  CRREL  site  during  the 
drilling  of  CRREL  production  well  CECRL03  and  test  boring  31-B5,  and  may 
have  been  penetrated  during  drilling  of  the  ice  well  (CECRL06).  Boring 
31-B5  was  completed  prior  to  the  RI  and  is  presented  in  Appendix  0. 
Figure  6-5  utilizes  these  control  points  and  monitoring  wells  CECRL07 
and  CECRL12  to  show  a  possible  configuration  of  bedrock  underlying  the 
CRREL  site.  The  top  of  bedrock  is  shown  at  200  feet  BGS  in  the  ice 
well,  which  is  the  total  depth  for  this  well.  The  actual  depth  to 
bedrock  in  the  ice  well  is  uncertain,  and  may  be  as  shallow  as  180  feet. 
The  use  of  this  shallower  depth  would  decrease  the  amount  bedrock  dip 
indicated  between  CECRL07  and  CECRL12.  The  most  significant  bedrock 
information  is  provided  by  monitoring  well  CECRL12.  The  original  bore 
hole  for  this  well  encountered  bedrock  at  65  feet  BGS,  approximately  100 
feet  shallower  than  anticipated.  This  indicates  a  bedrock  high  between 
the  CRREL  production  wells  and  the  Connecticut  River.  Prior  to  the 
drilling  of  this  well,  it  was  assumed  that  bedrock  sloped  from  east  to 
vest  towards  the  Connecticut  River.  The  bedrock  configuration  indicated 
on  Figure  6-5  suggests  a  former  bedrock  channel  underlying  the  CRREL 
site,  with  the  esker  being  formed  in  the  deepest  part  of  this  channel. 
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Figure  6-6  is  a  cross-section  of  the  CRREL  area  that  includes  both 
on-site  veils  and  the  Goodrich  and  Peacock  veils  on  the  vest  side  of  the 
Connecticut  River.  This  cross-section  vas  constructed  by  projecting  the 
locations  of  CECRL06,  boring  31-B5,  the  Goodrich  veil,  and  the  Peacock 
veil  onto  a  straight  line  dravn  through  CECRL07  and  CECRL12.  In 
addition,  this  cross-section  is  constructed  vith  no  vertical 
exaggeration  to  more  accurately  illustrate  spatial  relationships.  This 
figure  shovs  a  possible  configuration  of  the  overburden  and  bedrock.  No 
subsurface  data  are  available  for  the  area  beneath  the  Connecticut 
River.  The  bedrock  high  beneath  CECRL12  is  evident  on  this  figure,  in 
addition  to  the  hydraulic  connection  betveen  the  river  and  ground  vater. 
Bedrock  in  the  CRREL  area  is  believed  to  be  dipping  to  the  vest- 
northwesc  at  angles  of  30°  to  45°. 

6.2  SITE  HYDROGEOLOGY 

6.2.1  CRREL  Storm  Sewer  System  and  Surface  Drainage 

Surface  vater  drainage  is  generally  from  east  to  vest  across  the 
site  tovards  the  Connecticut  River.  In  the  vicinity  of  CRREL  production 
veil  CECRL03,  drainage  is  to  the  south  in  a  ravine  that  runs  along  the 
east  side  of  the  esker  ridge.  Water  floving  in  this  ravine  vould 
eventually  enter  the  Connecticut  River.  This  drainage  is  indicated  on 
aerial  photographic  analysis  of  the  site  (EPIC  1991). 

A  large  portion  of  the  surface  vater  run-off  is  collected  by  the 
extensive  storm  system  at  CRREL.  This  system  is  augmented  by  drainage 
culverts  and  svales,  and  has  an  outfall  to  the  Connecticut  River.  The 
CRREL  storm  sever  system  is  shovn  in  Figure  6-7.  In  addition  to  surface 
vater  run-off,  the  storm  sever  system  also  handles  spent  refrigeration/ 
cooling  vater  from  the  CRREL  facility.  This  vater  is  obtained  from  the 
CRREL  production  veils,  pumped  to  various  buildings,  circulated  through 
the  ref rige„ation/cooling  systems,  and  returned  to  Connecticut  River  via 
the  storm  severs.  CRREL  has  estimated  that  on  an  average  yearly  basis, 
365  million  gallons  of  cooling  vater  and  23  million  gallons  of 
stormvater  are  discharged  through  the  storm  sever  system  to  the 
C*'  necticut  River.  All  other  vasie  varer  is  discharged  to  the  municipal 
s^v  r  system,  operated  by  the  Hanover  Vater  Company. 

The  small  pond  at  the  souinvect  corner  of  the  site  receives  both 
surface  run-off  and  run-off  fr  m  the  roof  of  the  Ice  Engineering 
building.  Water  from  this  pond  is  periodically  pumped  to  the 
Connecticut  River  via  the  storm  sev°r  system  (Gaskin  1992). 

6.2.2  Ground  Water  Hydrology 

Ground  vater  level  measurements  were  collected  from  the  six 
monitoring  veils  installed  during  the  RI ,  and  CRREL  production  veil 
CECRL02 .  Monitoring  veils  CECRL07  through  CECRL11  produce  vater  fiom 
the  overburden  lake  sediments;  monitoring  veil  CECRL12  is  screened 
within  the  bedrock.  Tie  five  CRREL  production  veils  are  screened  vithin 
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Figure  6-7  CRREL  STORM  SEWER  SYSTEM 
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the  overburden  esker  sediments.  On  10  April  1992,  water  level 
measurements  were  obtained  from  the  monitoring  wells.  Also  on  this 
date,  a  surface  water  level  of  the  Connecticut  River  was  obtained. 

These  data  are  included  in  Table  4-3,  and  is  used  for  all  ground  water 
calculations  and  figures.  For  the  ice  well  (CECRL06),  the  elevations 
for  the  top  of  liquid  and  liquid/ice  contact  are  derived  from  the 
measurements  obtained  on  10  April  1992  and  are  presented  in  Section  4.5. 

Based  on  water  level  data  and  subsurface  boring  logs,  the  overbur¬ 
den  and  bedrock  beneath  the  site  are  interpreted  as  being  one  continuous 
aquifer.  No  confining  layer  was  identified  between  the  overburden  and 
bedrock,  and  ground  water  appears  to  pass  freely  from  one  medium  to  the 
next.  For  this  discussion,  the  overburden  and  bedrock  is  considered  to 
be  a  single  hydrostratigraphic  unit. 

Figure  6-8  shows  a  potentiometric  map  of  the  ground  water  table 
beneath  the  CRREL  site.  This  map  illustrates  the  cone  of  depression 
caused  by  the  pumping  wells  at  CRREL.  It  should  be  noted  that  the  water 
level  measurements  for  CECRL02  were  obtained  when  this  well  was  not 
pumping.  Water  levels  within  the  pumping  wells  will  be  several  feet 
deeper,  and  would  show  a  greater  cone  of  depression  than  is  shown  on 
Figure  6-8.  Information  on  CECRL01  indicates  that  the  water  level  in 
this  well  is  approximately  88  feet  BGS  under  static  conditions,  and  110 
feet  BGS  with  the  pump  running.  During  pump  testing  at  the  Norwich 
well,  a  drawdown  of  3.44  feet  was  observed  during  pumping  from  this  well 
and  an  observation  well  at  a  combined  rate  of  975  gpm.  The  production 
wells  at  CRREL  pump  an  average  combined  rate  of  approximately  700 
gallons  per  minute.  As  can  be  seen  on  Figure  6-8,  the  entire  area 
beneath  CRREL  appears  to  be  within  the  area  of  capture.  Water 
elevations  in  CECRL07  and  CECRL12  at  the  eastern  and  western  edge  of  the 
site  were  highest,  with  water  levels  in  the  remaining  wells  measuring 
lower.  The  north-south  elongation  of  the  cone  of  depression  is 
plausible  due  to  the  configuration  of  the  pumping  wells  and  orientation 
of  the  esker  at  the  site.  Flow  arrows  indicate  that  ground  water  flow 
at  CECRL03  may  be  partially  from  south  to  north.  This  water  would  not 
come  in  contact  with  CRREL  AOCs,  and  may  explain  why  VOCs  have  not  been 
detected  in  this  well. 

The  top  of  the  water  table  is  also  shown  on  Figures  6-2,  6-3,  and 
6-5.  These  figures  again  illustrate  that  the  aquifer  beneath  CRREL  is 
one  hydrostratigraphic  unit.  Figure  6-2  also  indicates  that  the  surface 
water  elevation  of  the  Connecticut  River  and  ground  water  elevations 
beneath  CRREL  are  essentially  the  same,  indicating  hydraulic 
communication.  It  should  be  noted  that  the  water  levels  for  wells 
CECRL01  and  CECRL03  and  for  boring  31-B5  are  projected  from  CECRL02.  On 
Figures  6-2  and  6-5,  the  depressed  water  table  elevations  caused  by  the 
pumping  wells  are  difficult  to  distinguish  due  to  scale.  However,  these 
two  figures  show  that  the  water  table  beneath  CRREL  does  not  appear  to 
be  significantly  influenced  by  either  the  surface  topography  or  by  the 
configuration  of  the  bedrock  surface  as  seen  in  Figure  6-5. 
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Figure  6-8  CONCEPTUAL  GROUND  WATER  TABLE  CONTOUR  MAP  4/10/92 
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A  horizontal  hydraulic  gradient  of  .0048  feet/foot  was  calculated 
between  monitoring  wells  CECRL07  and  CECRL08.  Between  CECRL08  and 
CECRL09,  the  gradient  was  calculated  at  .0022  feet/foot.  Hydraulic 
gradients  continue  to  flatten  towards  the  pumping  wells,  with  the  lowest 
hydraulic  gradient  of  .00042  feet/foot  calculated  between  CECRL10  and 
CECRL11.  As  previously  mentioned,  the  water  level  measurements  at 
CECRL02  were  obtained  while  this  well  was  not  pumping.  Hydraulic 
gradients  would  be  expected  to  steepen  significantly  near  the  production 
wells  due  to  drawdown  of  the  aquifer  caused  by  pumpage.  These  gradients 
are  all  from  east  to  west  across  the  site  toward  the  pumping  wells.  The 
highest  gradient  at  the  site,  between  CECRL12  and  CECRL02,  was 
calculated  at  .0078  feet/foot  and  is  from  west  to  east.  This  steeper 
gradient  may  be  caused  by  either  the  pumping  wells,  high  bedrock  relief 
between  CECRL12  and  the  pumping  wells,  or  a  combination  of  these  two 
factors . 

Data  were  not  available  to  calculate  vertical  gradients  at  the 
CRREL  site.  As  part  of  the  ground  water  investigation  performed 
directly  across  the  river  from  CRREL,  low  vertical  gradients,  on  the 
order  of  10  were  calculated.  This  report  concludes  that  vertical 
components  of  flow  are  not  significant  in  the  overburden  (Wehran  1991). 

No  hydraulic  conductivity  (K)  tests  were  performed  during  the  CRREL 
RI.  The  hydrogeologic  evaluation  report  |or  the  Norwich  town  well 
states  a  K-value  of  0.1  feet/day  (2  x  10_  cm/sec.)  for  the  fine-grained 
lacustrine  sediments  (Caswell  1990).  -This  va^ue  is  several  orders  of 
magnitude  higher  than  K-values  of  10~  to  10”  cm/sec.  generally 
assigned  to  this  sediment  type  (Freeze  and  Cherry  1979).  Using  the 
grain  size  analysis  of  the  soils  from  the  monitoring  wells  installed  in 
the  lacustrine  sediments  (CECRL07  through  CECRL11),  a  general  trend  of 
silt  overlying  tine  sands  was  observed.  Using  the  Hazen  formula,  it  is 
estimated  that _^he  hydraulic  conductivity  of  the  lacustrine  sediment 
ranges  from  10  to  10  .  Since  field-determined  hydraulic  conductivity 

values  are  often  several  orders  of  magnitude  higher  than  calculated 
values,  it  is  assumed  that  the  2  x  10  cm/sec.  value  is  based  on  field 
tests  and  may  more  closely  fit  conditions  at  CRREL.  It  can  be  assumed 
that  K-values  would  vary  within  the  lake  sediments,  generally  increasing 
with  depth  as  sand  content  increases  and  silt  content  decreases. 

Based  on  results  of  the  Norwich  toyn  well  pump  tests,  the  hydraulic 
conductivity  of  the  esker  is  1.48  x  10~  cm/sec.  This  value  is  within 
the  published  range  of  K-value  for  sediment  types  present  wituin  the 
esker,  and  suggests  that  the  esker  is  a  highly  permeable  aquifer.  The 
average  calculated  bulk  transmissivity  for  the  esker  is  275,000  gallons 
per  day  (gpd)/foot.  Low  hydraulic  gradients  between  the  Norwich  well 
and  observation  wells,  on  the  order  of  .001  feet/foot,  were  evident  even 
at  the  maximum  pumping  rate  of  300  gpm.  It  is  estimated  that  at  least 
80  percent  of  the  water  pumped  from  the  esker  during  pump  tests  was 
replaced  by  recharge  from  the  Connecticut  River  (Caswell  1990). 
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During  the  drilling  of  monitoring  veils  CECRL09,  CECRL10,  CECRL11, 
and  soil  boring  15SB1,  saturated  clay-rich  sediments  were  encountered  in 
the  near  surface.  This  suggests  the  presence  of  perched  water  tables  at 
the  CRREL  site.  This  is  further  substantiated  by  test  boring  31-B5  in 
which  a  perched  water  table  level  of  approximately  3  feet  BGS  was  esta¬ 
blished  . 

Permeability  in  the  bedrock  is  primarily  caused  by  stress-induced 
fractures  and  bedding  plane  fracturing.  Circulation  losses  experienced 
during  bedrock  drilling  at  monitoring  well  CECRL07  and  CECRL12  is 
attributed  to  fracturing.  Permeability  can  also  be  caused  by 
schistocity.  Approximately  20  percent  of  the  bedrock  cuttings  from 
CECRL07  and  CECRL12  were  identified  as  schist.  Fracture  permeahi li ty  at 
the  CRREL  site  may  also  be  enhanced  by  the  nearby  Ammonoosuc  fault.  ^ 
Hydraulic  conductivity  values  ranging  from  approximately  10*  to  1CT 
are  generally  assigned  to  fractured  bedrock  aquifers.  However,  K-values 
can  be  several  orders  of  magnitude  higher  within  highly  fractured 
aquifers . 

6.3  EXTENT  OF  CONTAMINATION  OF  ENVIRONMENTAL  MEDIA 

The  following  sections  include  a  summary  of  the  chemical 
contamination  discovered  at  the  CRREL  site  during  the  RI  between 
September  1991  and  April  1992.  The  following  media  were  sampled  in 
order  to  assess  the  extent  of  contamination  on  and  off  the  site: 

o  Soil  gas; 

o  Subsurface  soil  from  borings; 

o  Ground  water  from  the  monitoring  wells,  production  wells, 

Hanover  municipal  well,  and  the  ice  well;  and 

o  Surface  water  and  sediment  from  the  Connecticut  River. 

A  summary  of  samples  and  analytical  requirements  for  CRREL  are 
presented  in  Table  6-2.  Analytical  data  summaries  for  the  various  media 
sampled,  with  the  exception  of  the  soil  gas,  are  provided.  The  soil  gas 
survey  report  and  associated  contour  maps  were  finalized  and  distributed 
to  the  various  agencies  and  organizations  involved  with  the  CRREL  RI  in 
December  1991.  Soil  gas  survey  results  are  discussed  in  Section  6.3.1. 
Appendix  M  contains  a  tabulation  of  all  analytical  results  including 
tentatively  identified  compounds  (TICs). 

All  analytical  data  were  reviewed  by  E  &  E  prior  to  reporting.  A 
discussion  of  the  data  qualification  is  presented  in  Section  6.5  of  this 
report.  In  general,  common  laboratory  contaminants,  including  methylene 
chloride  and  acetone,  are  included  in  the  tables,  however,  these 
compounds  are  not  discussed  when  detected  in  the  field  samples  at 
concentrations  similar  to  those  in  the  method  blanks. 
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Table  6-2 

SUMMARY  Or  CRREL  RI  ANALYTICAL  REQUIREMENTS 


Event/Parameter 

Sample 

Type 

No .  of 
Samples 

Field 

Duplicates 

Rinsate 

Blanks 

Trip 

Blanks 

Total 

Samples 

Soil  Sampling 

TPHC 

Soil  Boring 

25 

3 

2 

0 

30 

VOC 

Soil  Boring 

24 

3 

2 

2 

31 

Ground  Water  Sampling 

Round  1 

TPHC 

Water 

13 

1 

1 

0 

15 

VOC  ~ 

Water 

13 

1 

1 

4 

19 

Round  2 

TPHC 

Water 

13 

2 

1 

0 

16 

VOC 

Water 

13 

2 

1 

3 

19 

Sediment/Surface  Water 

TPHC 

Sediment 

3 

1 

— 

— 

4 

VOC 

Sediment 

3 

1 

— 

— 

4 

TPHC 

Wa  te  r 

3 

1 

— 

0 

4 

VOC 

Water 

3 

1 

1 

5 

RC501 


Source:  Ecology  and  Environment,  Inc, 

TPHC  *  Total  Petroleum  Hydrocarbons 
VOC  =  Volatile  Organic  Compounds 
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6.3.1  Soil  Gas 

(R ) 

The  Petrex'  '  soil  samplers  installed  at  CRREL  were  analyzed  at 
NERI's  laboratory  in  Lakewood,  Colorado.  Collector  analysis  was 
performed  with  an  Extranuclear  Quadruple  Mass  Spectrometer  equipped  with 
a  Curie-point  pyrolysis/thermal  desorption  inlet.  This  analysis 
generates  a  relative  ion  count  for  the  various  compounds  collected  on 
each  sampler.  The  reported  ion  counts  are  representative  of  a  flux, 
which  is  not  a  measure  of  concentration  but  represents  the  compound's 
emanation  rate  at  a  particular  sample  location.  There  has  been  no 
absolute  equation  established  from  which  subsurface  contaminant  con¬ 
centrations  may  be  calculated  from  surficial  flux  levels. 

The  ion  count  values  are  best  utilized  as  a  qualitative  measure 
where  a  change  in  ion  count  values  by  orders  of  magnitude,  such  as 
10,000  to  100,000,  is  considered  significant  for  determining  potential 
contamination  source  areas. 

Soil  gas  data  reflect  VOCs  collected  at  a  point  in  the  shallow 
subsurface.  The  source  of  these  VOCs  may  be  in  the  stratigraphic  column 
or  in  the  ground  water  below  the  collection  point.  Thus,  the  VOCs  can 
be  derived  from  surface  spills,  deposition,  or  migration  into  the  deeper 
vadose  zone  and/or  ground  water.  Relative  ion  count  flux  maps  were 
generated  for  PCE,  TCE,  BTX  compounds,  and  fuel  oil  character.  These 
are  contour  maps  at  moderate  and  high  ion  flux  counts  detected  in  the 
soil  gas  samplers. 

TCE  ion  flux  anomalies  detected  at  the  CRREL  site  correlate  well 
with  AOCs  identified  prior  to  the  soil  gas  survey.  Anomalies  were 
mapped  at  A0C  2,  A0C  9,  AOC  13,  and  A0C  16.  Much  smaller  TCE  anomalies 
were  detected  at  AOC  6  and  AOC  15.  PCE  was  detected  predominantly  at 
AOC  16.  Small  areas  were  delineated  at  AOC  2  and  AOC  9.  Another  small 
moderate-response  PCE  anomaly  was  delineated  at  AOC  6.  BTX  relative  ion 
flux  anomalies  were  identified  at  AOC  2,  AOC  6,  AOC  10,  AOC  13,  ^r,d  AOC 
16.  Fuel  oil  character  anomalies  were  identified  at  AOC  2,  AOC  6,  and 
AOC  13.  Small  responses  were  detected  at  AOC  9  and  AOC  15.  DCE  was 
detected  at  four  sample  locations  near  AOC  9.  In  addition,  Freon  11, 

1 , 1 , 1-trichloroethane ,  and  carbon  tetrachloride  were  detected  in  few 
sample  locations. 

Upon  review  of  the  soil  gas  maps,  all  soil  borings  and  monitoring 
wells,  with  the  exception  of  monitoring  well  CECRL07,  were  located 
within  or  immediately  downgradient  of  identified  soil  gas  anomalies. 
Monitoring  well  CECRL07  was  proposed  to  test  ground  water  quality 
upgradient  of  AOCs  and  was  not  associated  with  soil  gas  anomalies. 

6.3.2  Soil 


A  total  of  25  soil  samples  were  collected  from  the  8  soil  borings 
completed  during  the  CRREL  RI.  Each  split  spoon  sample  was  monitored 
for  the  presence  of  VOCs  using  an  HNu  and  PID  to  determine  which  soil 
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samples  would  be  submitted  for  chemical  analysis.  Subsurface  soil 
samples  were  analyzed  for  TCL  organics  and  TPHC.  Table  6-3  presents  the 
VOCs  found  in  soil  samples  submitted  for  chemical  analyses  and  Figure 
6-9  portrays  the  location  of  the  samples  and  lists  the  results. 

Volatile  organic  compounds,  primarily  chlorinated  hydrocarbons,  were 
found  in  soils  from  borings  2SB1,  9SB1,  13SB1,  15SB1,  and  16SB1.  These 
compounds  were  detected  at  low  concentrations,  with  TCE  being  the  most 
commonly  detected  compound.  VCCs  were  not  detected  in  soils  from 
borings  2SB2,  6SB1,  and  10SB1.  TPHC  was  detected  in  one  sample  from 
15SB1.  In  addition,  soil  boring  15SB1  was  the  only  boring  in  which 
petroleum-related  VOCs  were  detected. 

TCE  was  detected  in  soils  collected  from  borings  2SB1,  9SB1,  and 
13SB1.  At  2SB1,  a  total  of  four  soil  samples  were  collected  for 
chemical  analysis.  The  sample  from  the  15  to  17  foot  interval  exhibited 
the  highest  concentration  of  TCE  (2.87  ppm)  detected  in  subsurface  soils 
analyzed  during  the  RI.  Low  concentrations  of  TCE  were  also  found  in 
three  of  four  soil  samples  collected  from  9SB1.  TCE  was  detected  in  the 
soils  from  the  2  to  4,  13  to  15,  and  17  to  19  foot  intervals,  with 
concentrations  increasing  with  depth.  TCE  was  detected  in  all  three 
samples  collected  from  13SB1.  TCE  was  found  at  similar  concentrations 
in  the  1.5  to  3.5  and  5.5  to  7.5  foot  interval,  with  concentrations  of 
0.17  and  0.13  ppm,  respectively.  At  the  17  to  19  foot  interval,  a  TCE 
concentration  of  0.234  ppm  was  detected.  Cis-DCE  was  detected  at 
similar  concentrations  (0.012  and  0,008  ppm)  in  the  5.5  to  7.5  and  17  to 
19  foot  interval  respectively. 

Methylethyl  ketone  was  detected  at  low  concentrations  in  the  soil 
samples  collected  from  2SB1  and  16SB1.  At  2SB1,  methylethyl  ketone  was 
detected  at  .014  ppm  in  soils  collected  from  the  44  to  46  foot  interval. 
At  16SB1,  methylethyl  ketone  was  detected  at  .044  ppm  in  soils  collected 
from  the  7  to  8  foot  interval.  These  results  are  suspect  due  to 
potential  field  contamination  because  methylethyl  ketone  was  detected  in 
the  rinsate  blanks  at  comparable  levels. 

Three  petroleum-related  VOCs  were  detected  in  soils  collected  from 
15SB1.  Low  concentrations  of  o-xylene,  m-xylene,  and  ethylbenzene  were 
detected  in  samples  collected  from  the  25  to  27  foot  interval.  A  TPHC 
concentration  of  172  ppm  was  also  detected  in  soils  from  the  25  to  27 
foot  interval. 

6.3.3  Ground  Water 

During  the  RI,  two  rounds  of  ground  water  samples  were  collected 
from  the  five  CRREL  production  wells  (CECRL01  through  CECRL05),  the  ice 
well  (CECRL06),  the  six  monitoring  wells  (CECRL07  through  CECRL12),  and 
the  Hanover  municipal  well.  Theses  samples  were  analyzed  for  TCL 
organics  and  TPHC.  Results  from  the  first  round,  conducted  in  March 
1992,  are  shown  in  Table  6-4.  Results  from  the  second  round,  conducted 
April  1992,  are  presented  in  Table  6-5.  In  addition,  samples  from  the 
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production  veils,  ice  veil,  and  Hanover  municipal  veil  vere  collected  by 
USATHAMA  in  March  1991.  Ground  vater  analytical  results  from  all  three 
sampling  events  are  summarized  in  Table  6-6  and  portrayed  by  sample 
location  in  Figure  6-10.  Samples  collected  by  USATHAMA  vere  analyzed 
for  several  different  parameters  including  VOCs.  Samples  collected 
during  the  RI  vere  analyzed  for  TCL  organics  and  TPHC. 

Production  Veils 

TCE  vas  found  in  four  of  the  five  production  veils:  CECRL01, 
CECRL02,  CECRL04,  and  CECRL05.  TCE  concentrations  ranged  from  3.72  ppb 
in  CECRL04  to  930  ppb  in  CECRL01.  Chloroform  vas  also  detected  in  low 
concentrations  in  CECRL01.  PCE  and  cis  1,2  DCE  vere  detected  in 
CECRL02.  TPHC  vas  not  detected  in  any  of  the  production  veils. 

During  all  three  sampling  events,  CECRLC!  shows  the  highest 
concentration  of  TCE  in  the  production  veils.  In  CECRL02,  a  variety  of 
VOC  contamination  vas  found,  including  TCE,  PCE,  chloroform,  and  cis  1,2 
DCE.  TCE  was  found  at  low  concentrations  in  CECRL02  during  the  first 
and  second  RI  sampling  rounds  (7.64  to  29.7  ppb)  in  comparison  to  a 
higher  level  detected  during  USATHAMA's  March  1991  sampling  round 
(220  ppb).  This  may  be  due  in  part  to  the  fact  that  CECRL02  vas  not  in 
operation  during  the  RI  sampling.  PCE  (18.2  ppb)  vas  detected  in 
CECRL02  once  during  the  March  1991  sampling  event.  Chloroform  was 
detected  twice  at  low  concentrations  (1.41  to  3-82  ppb)  during  the  first 
and  second  RI  sampling  rounds.  The  levels  of  TCE  contamination  in 
CECRL04  (3.72  ppb  to  6.05  ppb)  and  CECRL05  (29.7  ppb  to  49.9  ppb)  are 
consistently  low.  CECRL03  did  not  show  VOC  contamination  during  any  of 
the  three  sampling  events. 

Ice  Well 

The  ice  well  was  sampled  during  all  three  sampling  rounds.  VOCs 
and  semi-volatiles  were  detected  in  samples  collected  by  USATHAMA.  VOCs 
and  TPHC  were  detected  in  samples  from  the  two  RI  sampling  rounds  (see 
Table  6-6). 

A  total  of  four  VOCs  were  detected  in  samples  from  the  ice  well, 
although  the  presence  of  two  of  these  VOCs  was  not  consistent  between 
rounds.  TCE  and  PCE  were  detected  in  samples  from  all  three  rounds  at 
concentrations  ranging  from  13,800  ppb  to  34,000  ppb  and  200  ppb  to 
15,200  ppb,  respectively.  Trimethylbenzene  was  detected  during  the 
USATHAMA  sampling,  and  the  second  RI  sampling  round  at  concentrations 
ranging  from  500  ppb  to  6,000  ppb,  but  not  in  samples  from  the  first  RI 
sampling  round.  Chloroform  was  detected  in  the  March  1991  sample  only, 
at  a  concentration  of  22.6  ppb.  Results  of  the  first  and  second  RI 
sampling  indicate  TPHC  concentrations  of  554,000  ppb  and  1,990,000  ppb, 
respectively. 


RC507 


6-29 


Table  6-6 

CRREL  REMEDIAL  INVESTIGATION 
SUMMARY  OF  GROUND  MATER 
ANALYTICAL  RESULTS  1991  t  1992 


RI  Report: 
Section  No. : 
Revision  No. : 
Date: 


Sample 

Location 

Date 

Method* 

Compound 

Concentration 
{ UGL ) 

OUTFALL 

March 

1991 

UG05 

UM17 

Trichlorethylene 

Trich lor ethylene 

360.000 

236.000 

CECRL01 

Ma  rch 

1991 

UGOS 

UM17 

Trichlorethylene 

Trichlorethylene 

930 . 000 
849.000 

March 

1992 

— 

Total  Petroleum 
Hydrocarbons 

ND 

UM3  3 

Methylene  chloride 

Chloroform 

Trichlorethylene 

8.430 

0 . 503 

531 .000 

April 

1992 

— 

Total  Petroleum 

Hydr oca  rbons 

ND 

UM3  3 

Methylene  chloride 
Trichloroethylene 

196.000 

849.000 

CECRL02 

March 

1991 

UGOS 

UK1 7 

Trichlorethylene 

Trichlorethylene 

Tetrachlorethylene 

220 . 000 

142.000 

18 . 200 

March 

1992 

— 

Total  Petroleum 
Hydrocarbons 

ND 

UM3  3 

Acetone 

cis,l,2-dichloro- 

ethylene 

Methylene  cnloride 

Chloroform 

Trichlorethylene 

8 . 600 

0.810 

3.240 

3.820 

29  .  ">00 

April 

1992 

— 

Total  Petroleum 
Hydrocarbons 

ND 

UM3  3 

Chloroform 

Methylene  chloride 
Trichloroethylene 

1 .410 

8.330 

7.640 

CECRL03 

March 

1991 

UM1  6 

UM17 

Butylbenzyl  Phthalate 
Acetone 

12.000 

11 .000 

March 

1992 

— 

Total  Petroleum 
Hydrocarbons 

ND 

UM3  3 

Methylene  chloride 

7 . 750 

April 

1992 

— 

Total  Petroleum 

Hydroca  rbons 

ND 

UM3  3 

Methylene  chloride 

6.180 

CECRL04 

March 

1991 

UGOS 

UM17 

Trichlorethylene 

Trichlorethylene 

4.100 

5.280 

March 

1992 

— 

Total  Petroleum 
Hydrocarbons 

ND 

UM33 

Methylene  chloride 
Trichloroethylene 

6 . 760 

6.050 

April 

1992 

— 

Total  Petroleum 

Hydroca  rbons 

ND 

UK  3  3 

Methylene  chloride 
Trichloroethylene 

6.270 

3 . 720 
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Source:  USATHAMA  1BDMZS  Level  3/Ecology  and  Environment,  Inc.,  1991  and  1992 


RC507 


6-30 


Table  6-6  (Cont.) 

CRUEL  REMEDIAL  IltVESTIGATIOK 

SUMKART  OP  GROWRD  WATER  AMALTTICAL  RESULTS  1991  4  1992 


RI  Report: 
Sec t ion  No . : 
Revision  No. 
Date: 


CRREL 

6 

2 

October  199 


Sample 
{.oca  t  ion 


Compound 


Concent  ration 
IUGL) 


CECRL05 

March  1991 

UG0  5 

Trichlorethylene 

55 . 000 

UM1  7 

Trichlorethylene 

104 .000 

March  1992 

— 

Total  Petroleum 
Hydrocarbons 

ND 

UM3  3 

Methylene  chloride 

7.450 

Trichloroethylene 

49 . 900 

April  1992 

— 

Total  Petroleum 
Hydrocarbons 

ND 

UM33 

Methylene  chloride 

5.200 

Trichloroethylene 

29.700 

CECRL06 

March  1991 

UG0S 

Trichlorethylene 

14000 . 000 

UM17 

Trichlorethylene 

28300 . 000 

UG0  5 

Tetrachloroethylene 

1700.000 

UM1  6 

Tetrachloroethylene 

200.000 

UM1  7 

1  ,  2 -Dr  chloroethylene 

149 . 000 

UM17 

1 , 2-Dimethy2benzer<e 

200 . 000 

UM17 

1  ,  3-Dimethy lbenzene 

100.000 

UM16 

2-Me thy Inapt ha lene 

38 .00" 

UM1  6 

4-Chloroaniline 

1 3 .000 

UM17 

Chloroform 

22 . 600 

UM17 

Tri me thy lbenzene 

500.000 

March  1992 

— 

Total  Petroleum 

544000.000 

April  1992 


CECRL07  March  1992 


April  1992 


Hydrocarbons 

Methylene  chloride 

Trichloroethylene 

Tetrachloroethylene 

Total  Petroleum 
Hydrocarbons 

Methylene  chloride 
Trichloroethylene 
Tetrachloroethylene 
Trimethylbenzenes 

Total  Petroleum 
Hydrocarbons 

Acetone 

Methylene  chloride 
Trichlorethylene 

Total  Petroleum 
Hydrocarbons 

Methylene  chloride 
Methylethyl  ketone 
Trichloroethalene 


294 .000 
15800.000 
1290 . 000 

1,990,000.000 


1550.000 
34000 . 000 
15200 .000 
6000 . 000 


12.000 

3.430 

5.940 


6.860 
13.000 
89 . 200 


CECRL08  March  1992 


Total  Petroleum 
Hydrocarbons 

Acetone 

Methylene  chloride 
Methylethyl  ketone 
Trichlorethylene 


74 . 000 
3.430 
73 . 000 
1190 . 000 


April  1992 


Total  Petroleum 
Hydrocarbons 

Methylene  chloride 
Trichloroethylene 


176.000 
10600 .000 


Source:  USATHAMA  IRDMIS  Level  3/Ecology  and  Environment,  Inc.,  1991  and  1992 
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Sample 

Location  Date  Method*  Compound 


Concentration 

(UGL) 


CECRL09  March  1992 


April  1992 


CECRL10  March  1992 


April  1992 


CECRL11  March  1992 


April  1992 


CECRL12  March  1992 


April  1992 


UM33 


UM3  3 


UM3  3 


UM3  3 


UM3  3 


UM3  3 


UM3  3 


Total  Petroleum 
Hydrocarbons 

ND 

Trichlorethylene 

63700.000 

Total  Petroleum 
Hydrocarbons 

ND 

Methylene  chloride 
Trichloroethylene 

8820.000 

212000.000 

Total  Petroleum 
Hydroca  rbons 

ND 

Acetone 

Methylene  chloride 
Trichlorethylene 

1 1 .000 
3 .530 

170.000 

Total  Petroleum 
Hydroca  rbons 

ND 

Methylene  chloride 
Trichloroethylene 

6.080 

318.000 

Total  Petroleum 
Hydroca  rbons 

ND 

Acetone 

1,2  Dichloroethylene 
Cis,l,2-dichloroethy 
Chloroform 
Methylene  chloride 
Methylethyl  ketone 
Trichlorethylene 

Total  Petroleum 
Hydrocarbons 

1 . 1- Dichloroethy lene 

1.2- Dichloroethylene 
1,1-Dichloroethane 

1 . 3- Dimethy lbenzene 
Chlorobenzene 
Chloroform 
Methylene  chloride 
Trichloroethylene 
Tetrachlcroethylene 


Total  Petroleum 
Hydrocarbons 

ND 

Acetone 

46 . 000 

Cis  1 , 2-dichloroethy 1 ene 

3  .  300 

Methylene  chloride 

3 .240 

Methylethyl  ketone 

36 . 000 

Tetrachloroethylene 

0.317 

Trichlorethylene 

191 . 000 

Total  Petroleum 
Hydrocarbons 

ND 

Acetone 

1 1 . 000 

Cis  1 , 2-dichloroethylene 
Methylene  chloride 
Methylethyl  ketone 
Trichlorethylene 


5.000 

6.960 

12.000 

212.000 


lene 


33 . 000 
1  .  580 
9 . 500 
1.710 
3.920 
10 . 000 
1  550 .000 


ND 


34 . 500 

19 . 800 
14 .000 
80.000 

40 . 800 
18.100 

196 . 000 
4250 . 000 
39 . 600 


P.C507 

Source:  USATHAMA  IRDMIS  Level  3/Ecology  and  Environment,  Inc.,  1091  and  1992 
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SUMMARY  OF  GROUND  WATER  ANALYTICAL  RESULTS  1991  4  1992 


Sample 

Location 

Date 

Method* 

Compound 

Concentration 

(UGL) 

HANOVER 

March  1992 

— 

Total  Petroleum 
Hydrocarbons 

ND 

UM3  3 

Methylene  chloride 

6.370 

Apr* 1  1992 

— 

Total  Petroleum 
Hydrocarbons 

ND 

UM3  3 

Methylene  chloride 

6.670 

RC5Q7 


*  Analytical  Methods 

UG05  -  Halocarbons  in  vater  by  GC/CON 

UM16  -  Semivolatiles  in  water  by  GC/MS 

UM17  -  Volatiles  in  water  by  GC/MS 

UM33  -  Volatiles  in  water  by  purge  and  trap  GC/MS 

-  EPA  method  418.1.  Not  certified  under  USATHAMA  program 

Source:  USATHAMA  IRDMIS  Level  3/Ecology  and  Environment,  Inc.,  1991  and  1992 
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Monitoring  Veils 

During  the  RI,  two  rounds  of  ground  water  samples  were  collected 
from  the  six  monitoring  wells  at  CRREL  (See  Table  6-4  and  Table  6-5). 
Ground  water  flow  patterns  depicted  on  Figure  6-8  indicate  that 
monitoring  well  CECRL07  is  in  an  upgradient  position  with  respect  to 
most  of  the  other  wells.  However,  this  figure  also  implies  flow  in  an 
easterly  direction  at  CECRL05  and  CECRL12.  Because  of  this,  these  two 
wells  may  not  be  in  a  true  down-gradient  position  with  respect  to 
CECRL07.  Ground  water  was  not  encountered  in  the  overburden  at  CECRL12, 
which  is  screened  within  the  bedrock.  Figure  6-8  implies  that  CECRL01 
and  CECRL05  are  down  gradient  of  CECRL12. 

TCE  was  detected  in  all  monitoring  wells  including  CECRL07.  PCE 
was  detected  in  CECRL12  (first  round)  and  CECRL11  (second  round).  Cis 
1,2  DCE  was  detected  in  CECRL11  during  both  rounds.  In  addition, 
several  other  VOCs  were  detected  in  CECRL11  during  the  second  round, 
including  1 , 1-dichloroethylene  (1,1-DCE),  1 , 2-dichloroethylene 
(1,2-DCE),  1 , 1-dichloroethane  (1,1-DCA),  1 , 3-dimethylbenzene  (m-xylene), 
and  chlorobenzene. 

Monitoring  wells  CECRL07 ,  CECRL08,  CECRL09 ,  CECRL10,  and  CECRL11 
showed  significant  increase  in  TCE  concentrations  between  sampling 
rounds.  The  highest  concentration  of  TCE  was  detected  in  CECRL09. 
Analysis  from  the  first  and  second  sampling  rounds  yielded 
concentrations  of  63,700  ppb  and  212,000  ppb,  respectively.  The  largest 
increase  was  seen  in  CECRL07  in  which  concentrations  increased  almost  15 
times,  from  5.94  ppb  to  89.2  ppb.  Only  in  CECRL12  did  the  TCE 
concentrations  remain  relatively  constant,  with  191  ppb  and  212  ppb 
detected  during  the  first  and  second  sampling  rounds,  respectively. 

6.3.4  Surface  Water 


Three  surface  water  samples  were  collected  from  the  Connecticut 
River.  These  samples  were  analyzed  for  TCL  organics  and  TPHC.  C0NNSV2 
was  taken  at  the  CRREL  outfall,  and  was  the  only  surface  water  sample 
that  exhibited  VOC  contamination.  C0NNSV1  and  C0NNSV3  were  collected 
100  feet  upstream  and  100  feet  downstream  of  the  CRREL  outfall, 
respectively.  TCE  was  detected  at  a  concentration  of  203  ppb  in 
C0NNSV2.  The  March  1991  sampling  of  the  outfall  detected  a  similar 
concentration  (236  ppb)  (see  Table  6-6).  TPHC  was  not  detected  in  the 
three  surface  water  samples  collected.  Tabic  6-7  summarizes  the  results 
of  the  surface  water  sample  analysis. 

6.3.5  Sediment 


Three  sediment  samples  were  collected  from  the  Connecticut  River  in 
conjunction  with  the  surface  water  samples.  These  sediment  samples  were 
also  analyzed  for  TCL  organics  and  TPHC.  Analysis  of  the  sediment  did 
not  indicate  VOC  or  TPHC  contamination.  Table  6-8  summarizes  the 
results  of  the  sediment  sample  analysis.  The  sediments  collected  from 
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Table  6-7 


CBKKICAL  SUHMART  REPOST  OP 


SURPACE  WATER 


Sample  ID 

CONNSW1 

CONNSW2 

CONNSW3 

Test 

Parameter 

(UGL  ) 

(UGL) 

(UGL) 

voc 

Methylene  chloride 

6 .370 

5.000 

5.200 

Trichloroethylene 

ND 

223.000 

ND 

TPHC 

Total  Petroleum 
Hydroca  rbons 

ND 

ND 

ND 

RC507 

Source 

:  USATHAKA  IRDMIS 

Level  3/Ecology 

and  Environment, 

Inc . 

Not©  : 

Samples  collected 

in  April  1992 
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Table  6-8 

CHEMICAL  SUMMARY  REPORT  OP  SEDIMENTS 


Sample  ID 

CONNSED1 

CONNSED2 

CONNSED3 

Test 

Parameter 

(UGG) 

(UGG) 

(UGG  I 

VO  c 

Methylene  chloride 

0.009 

0.009 

0.008 

TPHC 

Total  Petroleum 
Hydrocarbons 

ND 

ND 

ND 

RC501 

Source 

:  USATHAMA  IRDMIS 

Level  3/Ecology 

and  Environment, 

Inc  . 

Note . 

Samples  collected 

in  April  1992 
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the  Connecticut  River  near  the  CRREL  site  consisted  primarily  of  sand 
and  gravel.  Very  little  organic  matter  was  observed  in  these  sediments. 

6.4  DATA  ASSESSMENT  SUMMARY 

Analytical  results  of  the  soil  collected  from  the  8  borings  shov 
TCE,  cis-DCE,  and  methylethyl  ketone  to  be  present  at  various  locations. 
TCE  vas  found  in  soils  from  borings  2SB1,  9SB1,  and  13SB1,  which  were 
located  within  AOCs  where  a  TCE  release  is  known  or  expected  to  have 
occurred.  Cis-DCE  was  also  found  in  soils  from  13SB1.  Methylethyl 
ketone  vas  detected  at  low  concentrations  in  soils  from  16SB1  located  in 
an  area  of  former  drum  storage.  The  results  for  methylethyl  ketone  are 
suspect  due  to  potential  field  contamination  because  methylethyl  ketone 
was  detected  in  the  rinsate  blanks  at  comparable  levels. 

TPHC  was  detected  in  soil  samples  from  boring  15SB1  located  in 
AOC  15,  where  a  fuel  oil  spill  is  known  to  have  occurred.  Low 
concentrations  of  petroleum-related  VOCs  (m-xylene,  o-xylene,  and 
ethylbenzene)  were  also  detected  at  this  location.  15SB1  is  the  only- 
location  where  TPHC  and  petroleum-related  VOCs  were  detected. 

Results  of  both  ground  water  sampling  rounds  indicate  that  TCE  is 
present  in  four  of  the  five  production  wells;  the  ice  well;  and  in  the 
six  monitoring  wells,  including  the  upgradient  well  (CECRL07).  PCE  was 
detected  in  CECRL12  during  the  first  RI  round  only,  and  in  CECRL11 
during  the  second  RI  round  only.  PCE  was  also  found  in  the  ice  well 
(CECRL06)  during  all  three  sampling  events. 

Cis  1,2  DCE ,  a  degradation  product  of  both  TCE  and  PCE,  was 
detected  in  CECRL02,  CECRL11  and  CECRL12.  Chloroform  was  detected  in 
CECRL02,  CECRL05,  and  CECRL11.  Methylethyl  ketone  was  detected  in 
monitoring  wells  CECRL07 ,  CECRL08,  CECRL11,  and  CECRL12.  Methylethyl 
ketone  in  the  ground  water  samples  cannot  be  attributed  to  laboratory  or 
field  contamination  based  on  available  data.  In  CECRL11,  four 
additional  VOCs  were  detected  in  samples  collected  during  the  second  RI 
sampling  round.  These  include  the  following:  1,1  DCE  and  1,1  DCA, 
which  are  degradation  products  of  TCE;  chlorobenzene;  and  m-xylene, 
which  is  a  petroleum-related  compound. 

High  levels  of  TPHC  were  detected  in  the  ice  well  (CECRL06)  during 
both  RI  sampling  rounds,  but  not  in  the  production  wells,  monitoring 
wells,  or  Hanover  municipal  well.  Results  of  the  RI  ground  water 
sampling  rounds  show  CECRL03  and  the  Hanover  municipal  well  to  be  free 
of  TCL  volatile  organics. 

Based  on  the  information  gathered  during  the  CRREL  RI ,  the  16  AOCs 
'■"n  be  grouped  into  the  general  categories  described  in  the  following 
paragraphs. 

AOC  4  and  AOC  7  currently  contain  fuel  oil  USTs.  There  are  no 
known  releases  from  the  UST  currently  located  at  AOC  4  or  from  the  UST 
that  existed  previously  at  this  location.  Minor  leakage  was  detected  in 
the  UST  at  AOC  7  during  tightness  testing. 
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AOC  5  and  AOC  8  currently  contain  ASTs  used  for  gasoline  and  waste 
oil.  There  are  no  documented  releases  from  these  ASTs.  It  is  also 
expected  that  the  ASTs  in  AOC  5  will  be  relocated  due  to  the 
construction  of  the  Remote  Sensing  Facility  currently  in  progress. 

AOC  2,  AOC  3,  AOC  6,  and  AOC  15  contain  former  USTs  used  for 
gasoline  and  fuel  oil  storage.  There  were  no  known  releases  from  the 
former  fuel  oil  USTs  at  AOC  2.  TPHC  was  not  detected  in  soil  borings 
2SB1  and  2SB2  or  monitoring  well  CECRL08  (located  down  gradient) 

However,  BTX  and  fuel  oil  character  soil  gas  anomalies  were  detected  at 
AOC  2,  and  residual  fuel  oil  may  exist  in  the  soils. 

The  former  USTs  in  AOC  3  and  AOC  6  are  known  to  have  had  past 
releases  based  on  tightness  testing.  Soil  gas  anomalies  were  detected 
at  these  AOCs  for  BTX  and  fuel  oil  character.  Soil  boring  6SB1  and 
monitoring  well  CECRL10  were  installed  downgradient  of  AOC  6.  It  should 
be  noted  that  6SB1  and  CECRL10  are  also  approximately  175  feet 
downgradient  of  AOC  3.  TPHC  and  VOCs  were  not  detected  in  either  6SB1 
or  CECRL10.  Since  TPHC  and  petroleum-related  VOCs  were  not  detected  in 
ground  water  samples  collected  downgradient  of  AOC  3  and  AOC  6,  it  is 
likely  that  any  petroleum  contamination  at  these  locations  is  residual, 
and  limited  to  the  soils. 

The  former  UST  at  AOC  15  was  known  to  have  leaked  fuel  oil  based  on 
visual  observation.  BTX  and  fuel  oil  character  soil  gas  anomalies  were 
detected  at  this  AOC.  In  addition,  TPHC,  ethylbenzene,  m-xylene,  and 
O-xylene  were  detected  in  soils  from  the  27  to  29  feet  BGS  interval  in 
boring  15SB1  located  within  A0C15.  However,  no  monitoring  well  was 
completed  within  AOC  15,  therefore  there  are  not  enough  data  to 
determine  if  this  contamination  is  residual  and  limited  to  soils. 

Within  AOC  10,  AOC  11,  AOC  14,  and  AOC  16,  surficial  TCE  spills 
were  suspected  or  known  to  have  occurred.  These  spills  were  likely 
minor  in  terms  of  the  amount  spilled  and  their  overall  contribution  to 
the  TCE  ground  water  contamination  at  CRREL. 

Suspected  TCE  releases  at  AOC  10,  AOC  11,  and  AOC  16  were  thought 
to  have  occurred  as  surface  spills  in  connection  with  drum  storage  at 
these  locations.  Soil  gas  anomalies  for  TCE  and  PCE  were  detected  in 
these  areas.  Soil  borings  10SB1  and  16SB1  were  located  in  the  general 
area  of  these  three  AOCs.  Analytical  results  of  the  soils  from  these 
borings  did  not  reveal  VOC  or  TPHC  contamination,  with  the  exception  of 
16SB1,  in  which  methylethyl  ketone  was  detected,  the  results  for  which 
are  suspect,  as  explained  earlier. 

AOC  12  is  the  location  of  the  exterior  test  pond.  No  releases  of 
TCE  or  other  chemical  compounds  are  known  to  have  occurred  at  this 
location.  The  only  sampling  performed  at  this  AOC  involved  the 
placement  of  two  soil  gas  samplers,  one  of  which  indicated  a  moderate 
TCE  ion  flux  response.  The  exterior  test  pond  is  still  in  use,  and  is 
fed  by  water  from  the  CRREL  storm  sewer  system. 
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AOC  1,  AOC  2,  AOC  9,  and  AOC  13  have  been  identified  as  probable 
sources  of  TCE  contamination  at  CRREL.  AOC  2  contained  a  former  leaking 
TCE  UST  that  released  an  unknown  amount  of  TCE.  At  AOC  1,  AOC  9,  and 
AOC  13,  surficial  releases  of  various  magnitudes  have  occurred.  TCE  was 
detected  in  soil  gas,  soil,  and  ground  water  in  the  vicinity  of  these 
AOCs . 


At  AOC  1,  a  TCE  release  occurred  as  a  result  of  an  AST  explosion. 
The  majority  of  this  TCE  was  flushed  down  the  CRREL  storm  sewers  to  the 
Connecticut  River.  A  portion  of  this  TCE  may  also  have  been  released  to 
the  soils  directly  downgradient  of  the  asphalt  underlying  the  AST  area. 

The  ice  well,  located  within  AOC  9,  was  used  in  the  past  for 
various  ice  drilling  experiments  that  at  times  involved  the  use  of  TCE 
and  diesel  fuel  as  drilling  fluids.  TCE  was  also  contained  in 
refrigeration  pipes  within  the  ice  well  that  are  known  to  have  leaked  in 
the  past.  Unknown  amounts  of  TCE  were  also  released  to  the  ground 
surface  at  this  location  through  leaking  above-ground  piping  systems, 
and  from  usage  during  drilling  experiments. 

The  refrigeration  system  for  the  ice  well  is  no  longer  in 
operation,  however,  liquids  and  ice  still  exist  within  this  well.  The 
extent  and  condition  of  the  ice  is  unknown.  The  ice  well  liquid  was 
sampled  on  three  occasions,  yielding  elevated  concentrations  of  VOCs 
including  TCE  and  PCE,  semi-volatiles,  and  petroleum  hydrocarbons. 

On  10  April  1992,  depths  to  the  top  of  the  liquid  and  the  liquid/ice 
contact  were  measured  at  7  feet  BGS  and  63  feet  BGS,  respectively. 

AOC  13  contained  the  gravel  pad  at  which  TCE  was  known  to  have  been 
poured  onto  the  ground  surface.  The  gravel  pad  is  now  covered  by  the 
Logistics  and  Supply  building  and  an  asphalt  parking  lot.  TCE  was 
detected  in  soils  from  boring  13SB1  and  ground  water  from  CECRL11,  both 
of  which  are  downgradient  of  AOC  13.  Degradation  products  of  TCE  were 
detected  in  CECRL11,  including  1 , 1-dichloroethylene  and  1 , 1-dichloro- 
ethane.  Petroleum-related  hydrocarbons  (chlorobenzene  and  m-xylene) 
were  also  detected  in  CECRLll,  indicating  that  AOC  13  may  also  be  a 
source  of  petroleum-related  ground  water  contamination.  It  should  be 
noted  that  CECRLll  is  the  only  well  at  CRREL  in  which  petroleum-related 
hydrocarbons  were  detected.  AOC  13  is  in  a  downgradient  position 
relative  to  AOC  1,  AOC  2,  and  AOC  9,  therefore,  the  contamination  found 
in  CECRLll  may  be  partially  derived  from  these  AOCs. 

6.5  QUALITY  ASSURANCE/QUALITY  CONTROL  RESULTS 

QC  samples  were  collected  in  the  field  to  assess  overall  precision, 
accuracy,  and  representativeness  of  the  sampling  and  analytical  efforts. 
The  analytical  results  for  the  QC  samples  and  summary  tables  are 
provided  in  Appendix  N.  QC  samples  collected  during  the  RI  are  included 
in  Table  6-2.  Twenty-five  soil,  three  sediment,  and  three  surface  water 
samples  were  analyzed  for  TCL  VOCs,  and  TPHC.  Two  rounds  of  ground 
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water  samples  from  the  6  monitoring  wells,  5  production  wells,  the  ice 
well,  and  the  town  of  Hanover  well  were  also  analyzed  for  VOCs  and  TPHC. 

Trip  blanks  were  sent  with  sample  shipments  throughout  the  RI,  and 
analyzed  for  VOCs  to  assess  potential  contamination  during  transport. 

The  trip  blank  contaminants  were  relatively  uniform,  and  attributable  to 
background  laboratory  contamination. 

Four  rinsate  samples  were  collected,  one  each  during  ground  water 
sampling  on  12  March  1992  and  10  April  1992,  and  two  during  soil 
sampling  on  20  January  1992  and  16  January  1992.  The  results  for  the 
rinsate  samples  are  presented  in  Appendix  N.  The  rinsate  sample  results 
for  ground  water  are  directly  comparable  to  ground  water  sample  results. 
The  rinsate  sample  results  for  the  soil  samples  are  reported  in 
micrograms  per  liter  (yg/1)  and  are  not  directly  comparable  to  the  soil 
sample  results  which  are  reported  in  micrograms  per  gram  (ug/g).  The 
rinsate  sample  results  must  be  converted  to  Ug/g  before  the  levels  in 
the  soil  samples  can  be  compared.  Compounds  detected  in  both  rinsate 
and  original  field  samples  are  considered  suspect  if  the  concentration 
in  the  sample  is  less  than  five  times  the  concentration  in  the  rinsate. 

Laboratory  method  blank  results  are  also  presented  in  Appendix  N. 
Laboratory  method  blanks  were  analyzed  for  standard  water  and  soil 
matrices  for  each  lot.  These  results  are  directly  comparable  to  results 
for  samples  analyzed  in  that  lot.  Any  sample  results  less  than  five 
times  the  blank  levels  may  be  attributable  to  laboratory  background 
contamination. 

Field  duplicates  were  taken  to  assess  overall  sampling  and 
analytical  precision  for  various  matrices.  Field  duplicates  were  taken 
for  soil  boring  samples  2SB1/24-26,  13SB1/5.5-7.5,  and  13SB1/17-19;  for 
first  round  ground  water  samples  at  well  CECRL08;  for  second  round 
ground  water  samples  at  wells  CECRL08  and  CECRL12;  for  surface  water 
sample  C0NNSW2;  and  for  sediment  samples  C0NNSED2.  Analytical  results 
are  presented  in  Appendix  N. 

The  laboratory  also  analyzed  standard  matrix  spikes  for  each 
analytical  lot.  In  general,  the  standard  matrix  spike  results  must  be 
within  control  criteria  for  the  analysis  to  be  accepted.  Therefore, 
these  results  are  not  presented.  In  a  few  cases,  lots  were  considered 
acceptable  even  though  standard  spike  results  were  not  within  the 
control  criteria. 

All  field  and  laboratory  QC  blank  results  were  compared  to  the 
sample  results,  and  any  compounds  attributable  to  potential  background 
contamination  are  discussed  below.  Field  duplicate  results  that 
indicate  samples  are  potentially  not  homogenous  lead  to  estimated 
analytical  results.  In  addition,  all  analytical  lots  were  evaluated  to 
determine  whether  all  laboratory  QC  parameters  were  in  control. 

Specific  issues  which  might  impact  the  use  of  the  data  are  described 
below.  Analytical  results  with  no  laboratory  QC  issues  reported  in  the 
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analytical  case  narrative  or  USATHAMA  acceptance  letters  were  considered 
usable  for  all  purposes. 

All  samples  were  analyzed  within  holding  times  according  to 
USATHAMA  certified  methods.  Methylene  chloride  and  acetone  in  the 
samples  (including  the  field  duplicates)  are  attributable  to  laboratory 
background  contamination.  1 , 1 , 2, 2-Tetrachloroethane  was  detected  in  two 
method  blanks  but  not  in  the  field  samples.  Several  other  chlorinated 
compounds  were  detected  in  the  method  blanks.  These  compounds  are  most 
likely  due  to  carryover  from  the  previous  high  standard,  and  do  not 
affect  data  usability.  No  total  petroleum  hydrocarbons  were  in  the 
method  blanks. 

Methylene  chloride  was  detected  in  all  trip  blanks.  The  presence 
of  this  compound  is  due  to  laboratory  background  contamination.  Low 
levels  of  PCE  and  TCE  were  detected  in  one  trip  blank.  The  trip  blank 
was  analyzed  with  high  level  samples,  and  may  be  due  to  carry  over  in 
the  laboratory.  However,  these  compounds  were  also  detected  in  several 
rinsate  blanks,  indicating  potential  field  contamination.  Overall, 
concentrations  of  these  target  compounds  less  than  1.000  yg/1  should  be 
considered  suspect.  Methylethyl  ketone  was  also  detected  in  the 
rinsates  associated  with  the  soil  borings,  indicating  the  concentrations 
of  this  compound  in  the  soil  samples  are  suspect. 

All  field  duplicates  indicate  excellent  precision  for  both  water 
and  soil  samples,  with  the  exception  of  TCE  detected  in  one  soil  boring 
sample  (see  Appendix  N).  This  inhomogeniety  is  most  likely  due  to 
variable  intervals  within  the  2-foot  split  spoon  from  which  soil  samples 
were  collected,  since  the  samples  were  not  homogenized. 
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7.  PATE  AND  TRANSPORT 

A  variety  of  chemical  compounds  were  detected  in  the  environmental 
media  sampled  at  the  CRREL  site.  A  complete  analysis  (VOCs,  semi¬ 
volatiles,  inorganics,  etc.)  was  performed  on  samples  collected  by 
USATHAMA  in  March  1991.  This  analysis  (see  Section  3.1)  was  the  basis 
for  selecting  VOCs  as  the  contaminants  of  concern  at  the  CRREL  site. 

The  fate  and  transport  of  these  compounds  in  the  environment  is  a 
function  of  the  physical  and  chemical  properties  of  the  compound,  and  of 
the  environmental  conditions  at  the  site.  To  facilitate  the 
understanding  of  chemical  fate  and  transport,  organic  compounds  can  be 
classified  into  categories  according  to  their  similarity  in  chemical 
structure  or  physical/chemical  properties  (i.e.,  factors  that  would 
influence  mobility  in  the  environment).  The  organic  chemicals  detected 
at  the  CRREL  site  can  be  classified  into  the  following  three  categories: 
halogenated  aliphatic  hydrocarbons  (mono-,  di-,  and  tri-chloroethanes 
and  ethenes);  aromatic  hydrocarbons  (benzene,  toluene,  and  xylenes);  and 
ketones.  The  physical-chemical  properties  for  the  organics  detected  in 
the  environmental  media  at  the  CRREL  site  are  presented  in  Table  7-1. 

7.1  ENVIRONMENTAL  CHEMISTRY  OP  THE  ORGANIC  CHEMICALS 

The  majority  of  VOCs  detected  in  the  environmental  media  at  the 
CRREL  site  can  be  classified  into  three  chemical  categories. 

7.1.1  Halogenated  Aliphatic  Hydrocarbons 

TCE,  PCE,  and  cis  1,2  dichloroethylene  (1,2  DCE)  are  the  most 
frequently  detected  halogenated  aliphatic  compounds  at  the  CRREL  site. 
These  chemicals  are  volatile,  moderately  to  poorly  water-soluble 
compounds,  and  are  liquids  at  20°C.  These  chemicals  have  densities 
greater  than  water;  therefore,  they  may  form  a  separate  phase  in  the 
aquifer  if  present  in  sufficient  volume.  Halogenated  aliphatic 
hydrocarbons  tend  to  be  poorly  sorbed  to  soils,  and  are  persistent  in 
ground  water. 

Transformation  reactions  have  been  reported  for  many  of  the 
chemicals  in  this  class.  PCE  in  anaerobic  soils  has  been  shown  to  be 
slowly  transformed  via  a  series  of  biotic  and  abiotic  reactions  to 
TCE,  1 , 1-dichloroethylene,  1 , 2-dichloroethylene,  and  vinyl  chloride 
(Bouwer  and  McCarty  1983;  Vogel  and  McCarty  1985).  In  general,  the 
frequent  observation  of  vinyl  chloride  accumulation  in  aquifers 
contaminated  with  TCE  and  PCE  appears  to  indicate  that  conditions 
conducive  to  transformation  of  vinyl  chloride  to  CO2  are  not  prevalent 
in  the  natural  aquifer  system  environment.  The  rate  and  extent  of 
transformation  reactions  to  degradation  products  are  highly  dependent  on 
site-specific  factors  such  as  nutrient  availability  and  microbial 
composition  of  the  soil. 

The  ultimate  fate  of  halogenated  aliphatic  hydrocarbons  in  surface 
soils  and  surface  water  is  generally  volatilization  to  the  atmosphere 
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and  subsequent  photo-oxidation  (USEPA  1979).  These  compounds  are  not 
significantly  bioaccumulated  (Howard  1990). 

7.1.2  Aromatic  Hydrocarbons 

The  aromatic  hydrocarbons  detected  at  the  CRREL  site  include 
ethylbenzene,  chlorobenzene,  m-xylene,  and  o-xylene.  Detection  of  these 
compounds  at  the  CRREL  site  was  primarily  limited  to  the  soil  samples 
collected  in  soil  boring  15SB1,  and  ground  water  samples  collected  in 
monitoring  well  CECRL11.  These  compounds  have  similar  physio-chemical 
properties  (see  Table  7-1)  and  can  be  grouped  together  when  discussing 
their  fate  and  transport  in  the  environment.  Based  on  their  high  vapor 
pressures  and  relatively  low  water  solubilities  (Verschueren  1983),  the 
primary  fate  of  these  aromatic  hydrocarbons  in  surface  soil  and  surface 
water  is  expected  to  be  volatilization  to  the  atmosphere  (USEPA  1979). 
Photo-oxidation  in  the  troposphere  is  the  dominant  atmospheric  fate  of 
these  compounds  (USEPA  1979).  Using  generally  accepted  principles  to 
evaluate  adsorption  phenomena,  benzene  is  classified  as  "highly"  mobile 
in  soil,  toluene  and  o-xylene  are  classified  as  "medium",  while  m-  and 
p-xylene  are  considered  to  have  "low"  mobility  (Kostecki  and  Calabrese 
1991). 

Aromatic  hydrocarbons  may  leach  from  soils  into  ground  water.  .  The 
organic  carbon  participation  coefficient  (Kqc)  values  range  from  83  to 
9,200,  and  indicate  that  limited  sorption  to  organic  matter  in  soils  or 
sediments  may  occur.  The  aromatic  hydrocarbons  detected  at  the  CRREL 
site  have  a  liquid  density  less  than  water,  ar.d  may  form  a  separate 
phase  above  the  water  table  if  present  in  sufficient  quantity  (e.g.,  as 
part  of  a  gasoline  or  fuel  oil  liquid  phase).  Based  on  the  available 
ground  water  quality  data  for  the  site  (i.e.,  general  absence  of 
aromatic  hydrocarbons  in  wells),  two  phase  transport  in  ground  water 
does  not  appear  to  be  occurring.  However,  it  should  be  noted  that  vapor 
phase  diffusion  from  ground  water  in  the  area  of  15SB1  may  be  a 
significant  transport  process  in  unsaturated  soils,  if  a  seasonal 
perched  water  table  exists. 

Impacts  of  hydrocarbon  contamination  depend  on  the  rate  of 
transport,  the  process  of  transformation,  and  dilution  (by  dispersion 
and  diffusion).  Aromatic  hydrocarbons  can  be  biologically  transformed 
in  some  soils  and  sediments  (Barker  et  al.,  1987).  The  rate  and  extent 
of  transformation  is  highly  dependent  on  site-specific  factors  such  as 
temperature,  pH,  and  the  microbial  composition  of  the  soil.  Aromatic 
hydrocarbons  do  not  appreciably  concentrate  in  plant  or  animal  tissue 
(USEPA  1979). 

7.1.3  Ketones 


The  ketone  identified  at  the  CRREL  site  is  methylethyl  ketone, 
which  has  a  density  less  than  that  of  water.  Possessing  low  Henry's  Law 
constants,  this  chemical  will  volatilize  slowly  from  water  or  wet  soil. 
Ketones  are  poorly  adsorbed  in  soils  and  highly  mobile  in  ground  water. 
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However,  ketones  are  biotransformed  in  soils  and  natural  waters,  and 
eventually  degrade  to  carbon  dioxide.  Based  on  their  low  octanol-water 
partition  coefficients  (K  ),  ketones  would  not  be  expected  to 
bioaccumulate  in  plants  or  animal  tissue. 

7.2  TRANSPORT  PATHWAYS 

Contaminants  were  primarily  introduced  at  the  CRREL  site  through 
surface  spills,  UST  leaks,  an  above  ground  storage  tank  explosion,  and 
possibly  leakage  from  the  ice  well.  The  actual  volume  of  chlorinated 
solvents  and  petroleum  hydrocarbons  discharged  to  the  site  is  unknown. 
Although  several  VOCs  have  been  identified,  the  principal  pollutant  is 
TCE.  Since  the  concentration  of  the  parent  compound  (TCE)  is  generally 
higher  than  the  concentration  of  the  degradation  products  (1,1-DCA  and 
cis  1,2  DCE)  in  the  RI  samples,  transformation  of  halogenated  aliphatic 
compounds  at  the  site  appears  to  be  limited.  It  should  be  noted  that 
degradation  products  were  detected  at  only  four  sample  locations. 

Hydrocarbons  and  chlorinated  solvents  can  exist  in  four  separate 
phases:  the  liquid  phase  (i.e.,  nonaqueous  phase  liquid);  dissolved  in 
water  as  an  aqueous  phase  in  ground  water,  or  in  pore  water  surrounding 
particles  in  the  unsaturated  zone;  in  the  gaseous  phase  as  vapor  in  soil 
gas;  and  as  the  adsorbed  phase  held  onto  solid  surfaces  or  particles. 

The  pv'! -ary  contaminant  transport  pathways  from  areas  of  high 
contaminant  concentrations  to  the  surrounding  uncontaminated  media 
include  diffusion  into  the  soil  gas,  overland  flow,  downward  percolation 
through  the  unsaturated  zone,  and  ground  water  flow  in  the  saturated 
zone. 


Soil  gas  surveys  take  advantage  of  the  presence  of  readily 
detectable  volatile  organic  compounds  (e.g.,  TCE,  BTX,  fuels)  that 
migrate  into  the  soil  vapor  as  a  function  of  vapor  pressure  and 
concentration  gradients.  The  passive  soil  gas  survey  that  was  conducted 
at  CRREL  utilized  46G  Petrex  samplers  in  20-,  60-,  and  120-foot 
intervals  throughout  the  CRREL  property.  Higher  resolution  grid 
patterns  were  used  in  areas  of  former  VOC  use  and  storage. 

The  soil  gas  survey  data  reflect  volatile  organics  that  may  occur 
in  either  the  stratigraphic  column  or  ground  water  beneath  the 
collection  point.  Thus,  the  organics  can  be  derived  from  surface 
spills,  deposition,  or  migration  into  the  deep  vadose  zone  and  ground 
water.  The  depth  to  ground  water  ranges  from  140  feet  BGS  at  CECRL07 
(upgradient  well)  to  85  feet  BGS  at  CECRL12.  The  soil  gas  survey 
revealed  areal  extents  of  contamination,  and  was  used  in  the  selection 
of  the  boring  locations  and  groundwater  monitoring  wells  during  the 
CRREL  RI.  Results  from  the  data  generated  by  the  survey  revealed  the 
presence  of  TCE,  PCE,  benzene,  toluene,  xylene,  and  a  fuel  oil  character 
in  the  soil  gas.  TCE  is  the  predominant  VOC,  and  was  detected  around 
the  ice  well  (AOC  9),  former  TCE  UST  (AOC  2),  and  gravel  pit  area  (AOC 
13).  A  notable  PCE  anomaly  was  mapped  in  the  vicinity  of  CECRL01  and 
CECRL05,  and  north  of  the  FERF  building.  BTX  as  well  as  fuel  oil 
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character  may  have  common  source  areas,  with  the  exception  of  toluene, 
which  may  also  be  o-'i  ginating  from  a  source  in  the  former  gravel  pit 
area. 


The  TCE  plume  beneath  the  CRREL  site  has  developed  as  a  result  of 
various  types  of  spills  (AOC  1,  AOC  2,  AOC  9,  and  AOC  13).  Since  TCE  is 
denser  than  water  and  of  low  viscosity,  its  movement  in  the  subsurface 
is  largely  controlled  by  gravity.  TCE  is  considered  volatile  and 
slightly  soluble.  Therefore,  TCE  can  migrate  in  the  vapor  phase,  as  a 
soluble  component  moving  along  with  the  ground  water,  and  as  a  separate 
or  free  phase. 

Small  TCE  spills  may  have  occurred  in  the  overburden.  This  TCE  may 
evaporate  into  a  gas  phase  which  sinks  to  the  capillary  fringe  of  the 
water  table,  and  then  spreads  laterally.  The  TCE  vapors  move  with  air 
circulating  in  the  soil.  Precipitation  and  percolation  through  these 
contaminated  zones  will  then  move  the  contaminant  in  solution  down  to 
the  water  table.  It  will  then  flow  in  solution  along  with  ground  water 
flow.  The  residual  TCE  in  the  sediment  contaminates  the  ground  water  as 
water  moves  past  it,  and  the  solution  plume  is  carried  with  the  ground 
water  flow. 
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8.  APPLICABLE  OR  RELEVANT  AND  APPROPRIATE  REQUIREMENTS 


Remedial  action  objectives  are  specific  goals  for  soil,  ground 
water,  and  surface  water  for  protecting  human  health  and  the 
environment.  These  objectives  are  established  under  the  broad 
guidelines  of  meeting  all  applicable  or  relevant  and  appropriate 
requirements  (ARARs). 

This  section  identifies  ARARs,  and  other  standards,  criteria,  and 
guidelines  "to  be  considered"  (TBC),  on  a  preliminary  basis.  They  are 
listed  for  possible  contravention  and  remediation  of  soils,  ground 
water,  and  surface  water. 

Three  types  of  ARARs  and  TBCs  will  be  identified: 

o  Chemical  Specific  -  Chemical  specific  ARARs  establish 

health  requirement  or  risk-based  concentration  limits  for 
specific  environmental  media  and  a  specific  hazardous 
substance.  Such  ARARs  may  prove  useful  in  identifying 
cleanup  levels. 

o  Remedial  Action  Specific  -  These  ARARs  establish  controls 
or  restrictions  for  particular  remedial  actions  (e.g., 

RCRA  standards  for  closure  of  hazardous  waste  disposal 
units) . 

o  Location  Specific  -  These  ARARs  set  restrictions  on 

remedial  activities,  depending  on  site  characteristics  or 
immediate  environs  (e.g. ,  zoning  requirements  and  land  use 
restrictions) . 

The  ARARs  for  the  contaminated  media  of  concern  (i.e.,  soils, 
ground  water,  and  surface  water)  are  presented  below. 

8.1  SOILS 

8.1.1  Applicable  or  Relevant  and  Appropriate  Requirements 

The  most  significant  ARARs  for  soils  are  derived  from  RCRA  and  the 
New  Hampshire  Hazardous  Waste  Rules  (New  Hampshire  Code  of 
Administrative  Rules  -  Department  of  Environmental  Services,  Chapters 
Env-Wm  100-1000  -  Hazardous  Waste  Rules)  (BNA  1990).  These  regulations 
contain  requirements  for  generation,  transportation,  treatment,  storage, 
and  disposal  of  hazardous  wastes.  The  State's  hazardous  waste 
regulations  parallel  the  Federal  RCRA  regulations.  The  EPA  has 
authorized  New  Hampshire  to  implement  hazardous  waste  regulations  in 
lieu  of  the  RCRA  regulations  established  prior  to  the  Hazardous  and 
Solid  Waste  Amendments  (HSWA)  of  1984.  EPA  remains  the  implementing 
agency  for  HSWA  requirements. 
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Part  Env-Um  404.02  pertains  to  spill  residues  and  contaminated 
soil,  water,  and  debris.  These  regulations  state  "spill  residues  and 
contaminated  soil,  water,  or  other  debris  resulting  from  spillage  and/or 
cleanup  of  any  wastes  listed  in  parts  Env-Wm  402,  Env-Wm  403,  or  Env-Wm 
404  shall  be  considered  hazardous  wastes."  These  wastes  shall  be 
handled  as  a  hazardous  waste  mixture  in  accordance  with  Env-Wm  404.01. 

Soils  at  the  CRREL  site  may  contain  the  following  listed  wastes: 

F001  -  The  following  spent  halogenated  solvents  used  in  degreasing: 

PCE,  TCE,  methylene  chloride,  1, 1, 1-trichloroethane,  carbon 
tetrachloride. 

F002  -  The  following  spent  halogenated  solvents:  PCE,  methylene 

chloride,  TCE,  1 , 1 , 1-trichloroethane ,  chlorobenzene,  1,1,2— 
trichloro-1 , 2,2- tr if luoroe thane,  or tho-di chlorobenzene, 
trichlorof luoromethane,  and  1 , 1 , 2-trichloroethane,  and  still 
bottoms  from  the  recovery  of  these  spent  solvent  mixtures. 

U228  -  TCE 

F001  wastes  were  identified  because  TCE  was  used  as  a  degreaser  (Faran 
undated).  F002  wastes  could  be  present  as  a  result  of  solvent  use  at 
the  facility.  U228,  TCE,  was  also  identified  because  the  CRREL  facility 
used  TCE  as  a  secondary  refrigerant  in  the  cooling  system  in  the  main 
laboratory  from  1960  to  1987;  there  was  a  large  UST  and  a  10,000-gallon 
AST  containing  TCE;  there  was  an  explosion  involving  the  AST  and 
spillage  of  3,000  gallons  of  TCE;  and  TCE  was  used  as  a  drilling  fluid 
and  refrigerant  during  experiments  involving  drilling  in  the  ice  well. 

In  1984,  Congress  passed  the  HSWA,  which  mandated  new  land  disposal 
restrictions  and  deadlines.  As  required  by  HSWA,  EPA  must  develop 
treatment  standards  to  protect  human  health  and  the  environment.  RCRA 
hazardous  wastes  can  only  be  land  disposed  if  they  contain 
concentrations  of  contaminants  below  the  standards,  are  treated  so  that 
contaminants  meet  the  treatment  standards,  or  a  treatability  variance 
has  been  obtained.  Treatment  standards  for  F001  and  F002  wastes  are 
presented  in  Table  8-1. 

NHDES's  Interim  Policy  for  the  Management  of  Soils  Contaminated 
from  Spills/Releases  of  Virgin  Petroleum  Products  (NHDES  1991)  is  a  TBC 
for  cleanup  of  UST-related  contamination. 

There  are  no  known  location-specific  ARARs  that  were  identified  for 
CRREL  from  the  background  search  performed. 

8.1.2  Discussion  for  Soils 


Contaminated  soils  must  be  managed  as  hazardous  waste  until  the 
hazardous  constituents  are  removed  by  treatment.  Treatment  standards 
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Table  8-1 

TREATMENT  STANDARDS  FOR 
SELECTED  CONSTITUENTS  OF 
F001  AND  F002  LISTED  HASTES 


Nonwastewater 

Constituents 

TCLP 

of  Concern 

( mg/l ) 

Tetrachloroethylene 

0.05 

Trichloroethylene 

0.091 

RC507 


Source:  McCoy  1990 
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for  non-wastewater  are  based  on  toxicity  characteristic  leaching 
procedure  (TCLP).  The  TCLP  tests  a  waste  extract  for  40  contaminants 
including  heavy  metals,  pesticides,  and  selected  organic  compounds 
(e.g.,  TCE  and  PCE).  Treatment  standards  have  been  developed  for  all 
listed  and  characteristic  (e.g.,  ignitability,  corrosivity,  reactivity, 
and  toxicity)  hazardous  wastes.  These  treatment  standards  are  set  at 
levels  considered  to  be  protective  of  human  health  and  the  environment 
when  wastes  are  land  disposed  (e.g.,  placed  in  a  landfill,  surface 
impoundment,  concrete  vault,  etc.).  These  treatment  standards  specify 
the  concentration  limits  that  the  waste  must  meet  prior  to  land  disposal 
in  a  RCRA-permi tted  facility  (see  Table  8-1).  Contaminants  of  concern 
include  chloroform,  cis-1 , 2-dichloroethylene ,  ethylbenzene,  PCE,  TCE, 
and  xylene. 

8.2  GROUND  WATER 

8.2.1  Applicable  or  Relevant  and  Appropriate  Requirements 

Ground  water  ARARs  include  National  Primary  and  Secondary  Drinking 
Water  Regulations  which  establish  maximum  contaminant  levels  (MCLs). 
Table  8-2  presents  MCLs  for  contaminants  detected  during  both  rounds  of 
sampling  at  the  CRREL  site.  NHDES's  Proposed  Ambient  Ground  Water 
Quality  Standards  (NHDES  1992)  is  a  TBC  and  Table  P-1  in  Appendix  P 
presents  these  MCLs  for  organic  compounds  detected  during  both  rounds  of 
sampling  at  the  CRREL  site. 

8.2.2  Discussion  for  Ground  Water 


Ground  water  is  used  for  drinking  water  in  the  towns  of  Norwich, 
Vermont,  and  Hanover,  New  Hampshire.  The  Norwich  municipal  well  is 
located  approximately  one-mile  north  of  CRREL  on  the  Vermont  side  of  the 
Connecticut  River.  The  Hanover  municipal  well  is  located  1,000-feet 
north  of  CRREL.  It  is  used  on  demand  during  the  summer  months.  The 
primary  source  of  water  is  two  surface  impoundments  located 
approximately  1.5  miles  east  of  CRREL  a.:  elevations  of  699  and  775  feet 
above  MSL.  Water  is  supplied  to  residents  of  the  valley  living  at 
elevations  less  than  600  feet  above  MSL.  Private  residential  wells 
located  mostly  in  Vermont  are  used  for  potable  water  supplies.  Most 
residents  on  the  New  Hampshire  side  of  the  Connecticut  River  in  the  site 
area  are  connected  to  the  Hanover  municipal  water  supply,  with  the 
exception  of  a  few  residents  living  north  of  CRREL  (Brown  1991). 

8.3  SURFACE  WATER 

8.3.1  Applicable  or  Relevant  and  Appropriate  Requirements 

New  Hampshire  classifies  surface  water  into  3  grades:  Class  A,  B, 
and  C.  The  Connecticut  River  near  the  CRREL  site  is  Class  B. 

New  Hampshire  also  has  designated  water  quality  criteria  for  toxic 
substances  (see  Table  8-3). 
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Table  8-2 

HAT  10 RAX-  PHIKABT  AJVD  SECOHDABT 
DRIVKI8G  WATCH  RXGULATIOHS 


Chemical 

Maximum  Contaminant  Laval 
( mg/l ) 

Tetrachloroethylene 

0 . 005 

(effective  7/30/92) 

Trichloroethylene 

0.005 

Mathylathyl  Katona 

cis-l , 2-dichloroethylene 

0.07 

(effective  7/30/92) 

1,1  Dichloroethylene 

0.007 

1,1  Dichloroethane 

— 

Chlorobenzene 

— 

Chloroform 

0.1 
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Source:  FR:56;  30  January  1991 
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Table  «-3 
ITEM  HAMPSHIRE 

WATER  QUALITY  CRITERIA  FOR  TOXIC  SUBSTAHCKS 


Protection  of  Aquatic  Life 

Protection  of  Human  Health 

Concentrations  in  ug/1 

Units  per  Liter 

Trash 

fresh 

Wtt«r 

fish 

Acute 

Chronic 

and  Fish 

Consumption 

Chemical 

Criteria 

Criteria 

Ingestion 

Only 

Benzene 

5,300 

5 

ug 

40 

ug 

Carbon  Tetrachloride 

35,200 

5.0 

ug 

6 . 94 

ug 

Chloroform 

28,900 

1,240 

0.19 

ug 

15.7 

ug 

Dichloroethane  1,2 

118,000 

20,000 

5.0 

ug 

243 

ug 

Dichloroethy lanes 

11,600 

Dichloroethylenes  1,1 

7.0 

ug 

1.85 

ug 

Halomethanes 

11,000 

0.19 

ug 

15.7 

ug 

Tetrachlorinated  Ethanes 

9,320 

Tetrachloroethane  1,1, 2, 2 

2 

Tetrad  o  roe  thanes 

9,320 

Tetrachlo roe thy lane 

5,280 

840 

0.80 

ug 

8 .85 

ug 

Trichlorinated  Ethanes 

18,000 

Trichloroethane  1,1,1 

0.2 

mg 

1.03 

g 

Trichloroethane  1,1,2 

9,400 

0  .c 

ug  . 

41.8 

ug 

Trichloroethylene 

45,000 

21,900 

5.0 

ug 

80.7 

ug 

Vinyl  Chloride 

2.0 

ug 

525 

ug 
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Source:  Bureau  of  National  Affairs,  Inc. 
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8.3.2  Discussion  for  Surface  Water 

One  surface  water  sample,  located  at  the  CRREL  storm  water  outfall 
in  the  Connecticut  River,  contained  elevated  levels  of  TCE.  Currently, 
approximately  1  million  gallons  of  ground  water  containing  VOCs  are  used 
as  cooling  water  at  CRREL  and  are  discharged  to  the  river.  A  ground 
water  treatment  facility  is  planned  for  the  CRREL  facility  and  is 
expected  to  be  on-line  later  this  year. 
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9.  SUMMARY  AND  CONCLUSIONS 


The  RI  field  activities  provided  additional  information  regarding 
the  nature  and  occurrence  of  overburden  sediments,  bedrock,  and  ground 
water  at  CRREL.  The  thickness  of  overburden  sediments,  which  consist  of 
esker  and  lake  sediments,  ranges  from  approximately  65  feet  at  CECRL12 
to  180  feet  at  CECRL07.  The  esker  sediments  are  composed  of  fine-  to 
medium-grained  sands  with  intervals  of  gravel.  Lake  sediments  at  CRREL 
generally  consist  of  a  30-  to  50-foot  section  of  varved  silts  with  few 
clay  layers  overlying  very  fine-  to  fine-grained  sands  and  silty  sands 
up  to  150  feet  in  thickness.  Bedrock  at  the  site  consists  of  phyllite, 
quartzite,  and  schist  of  the  Orfordville  Formation.  Permeability  in  the 
bedrock  is  caused  primarily  by  fracturing.  Fluid  losses  during  drilling 
at  CECRL07  and  CECRL12  imply  the  presence  of  bedrock  fractures  in  the 
bedrock  at  CRREL.  Drilling  at  CECRL12  also  revealed  the  presence  of  a 
bedrock  high  extending  above  the  water  table,  with  a  relief  of 
approximately  100  feet  compared  to  bedrock  elevations  at  the  CRREL 
production  wells. 

Depth  to  the  ground  water  table  at  the  site  ranges  from  approxi¬ 
mately  85  feet  BGS  (382.96  feet  MSL)  at  CECRL12  to  140  feet  BGS  (383.10 
feet  MSL)  at  CECRL07,  and  the  water  table  occurs  both  within  the 
overburden  sediments  and  bedrock.  Five  of  the  six  monitoring  wells 
installed  during  the  CRREL  RI  are  screened  within  the  overburden 
lacustrine  sediments;  ground  water  was  not  encountered  in  the  overburden 
sediments  at  CECRL12,  and  this  well  was  screened  within  the  bedrock.  No 
monitoring  wells  were  completed  within  the  esker  in  which  the  CRREL 
production  wells  are  screened.  The  five  production  wells  at  CRREL  pump 
an  average  of  one  million  gallons  per  day  of  ground  water  from  highly 
permeable  esker  sediments  located  beneath  the  western  portion  of  the 
site.  After  circulation  through  refrigeration  and  cooling  systems  at 
CRREL,  this  water  is  discharged  to  the  Connecticut  River  via  the  storm 
sewer. 

Water  level  measurements  and  inferred  ground  water  flow  patterns 
indicate  hydraulic  connection  between  ground  water  at  CRREL  and  the 
Connecticut  River.  As  a  result,  water  table  fluctuations  may  be  linked 
to  variations  in  the  river  level  which  are  controlled  by  water  release 
at  the  Wilder  Dam.  There  is  apparently  no  hydraulic  barrier  between  the 
overburden  and  bedrock  at  CRREL,  although  a  thin  layer  of  clay  may  exist 
directly  on  top  of  the  bedrock  as  seen  in  CECRL07.  Horizontal  hydraulic 
gradients  were  calculated  using  water  levels  obtained  during  the  RI ,  and 
ranged  from  .00042  to  .0073  feet/foot.  However,  these  gradients  are  not 
representative  of  much  steeper  hydraulic  gradients  that  would  be 
calculated  close  to  the  production  wells  under  pumping  conditions. 

Water  table  contours  and  flow  lines  in  the  conceptual  site  model 
indicate  that  ground  water  beneath  the  site  is  within  the  area  of 
capture  of  the  pumping  wells,  and  that  recharge  is  occuring  from  the 
Connecticut  River.  In  addition,  flow  lines  indicate  that  ground  water 
pumped  by  CECRL03  may  not  include  ground  water  from  beneath  CRREL  AOCs, 
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explaining  the  absence  of  contamination  in  this  veil.  Similar  ground 
water  flow  patterns  may  exist  at  the  Hanover  well. 

Hydraulic  conductivity  testing  was  not  performed  during  the  RI, 
however,  it  is  likely  that  the  conductivity  of  the  esker  sediments  is 
several  orders  of  magnitude  higher  than  the  conductivity  of  both  the 
finer  grained  lake  sediments  and  fractured  bedrock.  A  large  percentage 
of  ground  water  recharge  for  the  production  wells  is  likely  to  occur 
within  the  area  of  higher  conductivity  created  by  the  esker  sediments, 
which  are  situated  between  the  possible  bedrock  high  to  the  west,  and 
lake  sediments  to  the  east.  A  prime  location  for  recharge  to  the  esker 
from  the  river  is  approximately  3,000  feet  north  of  the  pumping  wells 
where  the  esker  intersects  the  river  channel. 

The  soil  gas  survey  revealed  the  presence  of  TCE,  PCE,  BTX,  and 
fuel  oil  character  anomalies  throughout  the  site,  with  many  positive 
anomalies  being  identified  as  known  AOCs.  Soil  samples  analyzed  during 
the  RI  also  indicate  the  presence  of  soil  contamination  in  the  vicinity 
of  several  AOCs.  The  majority  of  soil  contamination  encountered  was 
TCE,  although  petroleum-related  contamination  was  found  at  one  sampling 
location.  Results  of  surface  water  and  sediment  sampling  revealed  TCE 
contamination  in  only  the  surface  water  sample  collected  at  the  CRREL 
outfall. 

VOCs,  primarily  TCE,  were  detected  in  all  wells  sampled  during  the 
RI  at  levels  exceeding  Federal  and  State  drinking  water  standards,  with 
the  exception  of  CECRL03  and  the  Hanover  municipal  well,  which  were  free 
of  VOC  contamination  (below  detection  levels).  This  includes  TCE 
detected  in  the  hydraulically  upgradient  well.  The  highest  TCE  con¬ 
centration  detected  was  212,000  ppb  in  monitoring  well  CECRL09. 

AOCs  at  CRREL  have  been  prioritized  based  on  data  gathered  during 
the  RI,  with  AOC  1,  AOC  2,  AOC  9,  and  AOC  13  being  considered  the 
primary  sources  of  TCE  contamination  at  CRREL.  TCE  releases  may  have 
occurred  at  several  other  AOCs;  however,  their  overall  contribution  to 
TCE  ground  water  contamination  is  probably  minimal.  Releases  of 
petroleum-related  contamination  have  also  occurred  at  several  of  the 
AOCs.  However,  these  compounds  were  detected  in  ground  water  only  from 
monitoring  well  CECRL11.  This  suggests  that  AOC  13  may  be  the  sole 
source  of  petroleum-related  ground  water  contamination  at  CRREL,  and 
that  other  contamination  of  this  type  is  limited  to  soils.  Due  to  the 
close  proximity  of  the  four  TCE-related  AOCs,  and  their  alignment  with 
respect  to  probable  ground  water  flow  patterns,  these  AOCs  may  create  a 
single  contamination  plume  beneath  CRREL. 

The  fate  of  TCE  in  the  subsurface  at  CRREL  depends  on  the  amount  of 
TCE  that  was  released,  as  well  as  overburden  composition  and  ground 
water  conditions.  Small  spills  of  TCE  in  the  fine-grained  soils  at 
CRREL  may  not  have  exceeded  the  retention  capacity  of  the  soils,  remain¬ 
ing  as  residual  material  within  the  unsaturated  soil  pores.  Precipita¬ 
tion  and  percolation  through  these  contaminated  soils  will  then  move  the 
contamination  in  solution  down  to  the  water  table,  where  it  flows  with 
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the  ground  water.  The  presence  of  a  thick  section  of  fine-grained 
sediments  above  the  ground  water  table  at  the  site  may  have  facilitated 
the  retention  of  TCE  in  contaminated  soils.  Larger  TCE  releases  may 
have  exceeded  the  retention  capacity  of  both  the  unsaturated  and 
saturated  sediments,  allowing  a  free  phase  of  liquid  to  sink  to  bedrock 
where  it  would  migrate  to  bedrock  lows  or  be  intercepted  by  bedrock 
fractures.  If  such  a  release  has  occurred,  the  possibility  of 
contaminant  migration  through  bedrock  is  greatly  increased. 
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GEOPHYSICAL  SURVEY 


Two  subsurface  geophysical  survey  methods  were  applied  at  the  site; 
total  earth  field  magnetics  and  electromagnetic  ground  conductivity. 

Five  geophysical  grid  systems  were  established  in  selected  areas  at 
CRREL.  Grids  No.  1,  2,  and  3  were  established  adjacent  to  each  other  in 
the  vicinity  of  the  ice  well,  located  west  of  the  Main  Laboratory  build¬ 
ing.  Grid  No.  4  was  established  adjacent  to  the  north  end  of  the  Main 
Laboratory  building  in  the  vicinity  of  the  former  TCE  underground  stor¬ 
age  tank.  Grid  No.  5  was  established  near  the  FERF  building,  between 
the  pump  houses  for  CRREL  production  wells  CECRL01  and  CECRL02.  Data 
were  collected  at  10-foot  intervals  within  each  of  the  grid  areas.  The 
results  of  the  geophysical  survey  are  discussed  in  Section  6.1.1. 

Total  Earth  Field  Magnetics 

Total  earth  field  magnetic  data  were  collected  with  an  EG&G  Geome¬ 
tries  G-856  proton  magnetometer.  This  instrument  measures  the  intensity 
of  the  earth's  magnetic  field  approximately  nine  feet  above  the  terrain 
at  each  collection  point.  Subtle  variations  in  this  field  may  be  caused 
by  the  natural  distribution  of  iron  oxides  within  the  soil  and  rock. 

More  significant  changes  in  the  magnetic  field  intensity  are  caused  by 
the  presence  of  buried  objects  composed  of  steel,  iron,  or  other  ferrous 
alloys.  The  response  of  the  magnetometer  is  a  function  of  the  object's 
depth  and  mass. 

All  magnetic  data  were  stored  directly  in  the  memory  of  the  G-856 
magnetometer.  At  each  location,  the  G-856  stored  the  magnetic  field 
strength,  time,  station  number,  and  assigned  survey  line  number.  The 
data  were  downloaded  into  an  IBM  compatible  computer  using  the  software 
package  MAGPAC,  Version  4.1.5,  by  EG&G  Geometries.  MAGPAC  corrects 
field  data  for  diurnal  drift  and  then  converts  these  data  to  a  form 
suitable  for  contouring.  The  corrected  data  were  then  plotted  and 
contoured  using  the  software  package  SURFER,  Version  4.10,  by  Golden 
Software,  Inc. 

Electromagnetic  Ground  Conductivity 


The  electromagnetic  investigation  was  performed  using  a  Geonics 
EM-31  terrain  conductivity  meter  equipped  with  an  Omni  Data  Logger  Model 
516GE-64-A.  When  in  the  vertical  dipole  configuration,  this  instrument 
provides  a  composite  conductivity  value  for  all  subsurface  materials  to 
a  depth  of  approximately  20  feet.  By  rotating  the  instrument  90  de¬ 
grees,  the  transmitter  and  receiver  dipoles  become  horizontal,  and  the 
approximate  depth  of  investigation  is  reduced  to  10  feet.  In  the  hori¬ 
zontal  dipole  position,  the  instrument  is  more  sensitive  to  shallow 
subsurface  features.  At  each  data  point,  a  measurement  was  obtained  in 
both  the  vertical  and  horizontal  modes. 
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At  each  data  point,  the  data  logger  stores  the  magnitude  of  the 
ground  conductivity,  and  the  x  and  y  coordinates  of  that  location  for 
both  the  vertical  and  horizontal  dipole  modes.  These  data  vere  then 
downloaded  into  an  IBM  compatible  computer  using  the  software  package 
DAT31,  Version  2.03,  by  Geonics,  Limited.  DAT31  converts  the  field  data 
into  a  form  suitable  for  contouring.  These  adjusted  data  were  then 
plotted  and  contoured  using  SURFER  Version  4.10  by  Golden  Software,  Inc. 
Ground  conductivity  maps  were  generated  for  both  the  vertical  anu  hori¬ 
zontal  dipole  modes. 

Geophysical  Survey  Results 

Data  points  are  designated  by  the  horizontal  coordinate,  followed 
by  the  vertical  coordinate,  which  are  enclosed  in  brackets. 

Grid  1 

An  anomaly,  located  at  data  point  [40,  80]  on  both  the  vertical 
dipole  ground  conductivity  and  magnetometer  contour  maps,  is  caused  by 
the  underground  fuel  oil  storage  tank  at  the  Facilities  Engineering 
building.  A  strong  anomaly,  occurring  on  all  three  maps  at  data  point 
[120,  80],  is  attributable  to  a  power  pole  at  this  location.  Anomalies 
on  all  three  maps,  along  the  western  edge  of  the  grid,  are  caused  by  a 
concentration  of  buried  utilities  shown  on  CRREL  base  maps.  A  somewhat 
linear  anomaly  occurs  on  the  vertical  dipole  ground  conductivity  map, 
trending  northwest-southeast  across  the  southwest  portion  of  the  grid. 
This  is  likely  caused  by  a  town  water  line  that  is  indicated  on  CRREL 
maps  in  a  similar  orientation.  Other  smaller  anomalies  seen  on  the 
magnetic  contour  maps  are  attributable  to  surface  features  such  as  fire 
hydrants  and  metal  pipes. 

Grid  2 

The  strong  anomaly  seen  on  all  three  maps  at  data  point  [150,  40] 
is  caused  by  a  corrugated  metal  building  that  encloses  the  ice  well.  A 
weaker  anomaly,  occurring  on  all  three  maps  just  north  of  the  ice  well 
at  data  point  [130,  70],  is  slightly  elongated  in  the  east-west 
direction.  This  anomaly  is  caused  by  either  the  CRREL  refrigeration 
reservoir  or  a  municipal  water  line,  both  of  which  are  located  in  this 
area,  and  have  east-west  orientations.  A  strong  anomaly,  occurring  at 
data  point  [70,  10]  on  both  the  magnetic  and  horizontal  dipole 
conductivity  maps,  is  due  to  a  metal  bicycle  rack  and  other  metal 
structures  at  the  south  end  of  the  enclosed  "swimming  pool"  structure. 
The  contour  gradient  occurring  on  all  three  maps  along  the  western  edge 
of  the  grid  is  probably  due  to  the  Logistics  and  Supply  building  located 
just  west  of  the  grid. 
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Grid  3 

A  strong  magnetic  contour  gradient  trending  northwest-southeast 
defines  the  edge  of  several  metal-sided  buildings,  and  two  above  ground 
storage  tanks.  In  a  similar  manner,  the  sharp  magnetic  gradient  along 
the  southern  edge  of  the  grid  is  due  to  metal  trash  dumpsters.  Ground 
conductivity  anomalies  occurring  in  these  areas  are  also  caused  by  this 
surficial  interference.  Conductivity  anomalies  along  the  western  edge 
of  the  grid  are  attributable  to  the  ice  well,  refrigeration  reservoir, 
and  possibly  a  shallow  copper  pipe  buried  in  a  north-south  orientation 
at  this  location. 

Grid  4 

The  strong  magnetic  anomaly,  occurring  along  the  southern  edge  of 
the  grid,  is  due  to  metal  stairs  at  the  north  end  of  the  Main  Laboratory 
building.  The  magnetic  anomalies  at  datapoints  [90,0]  and  [110,0]  are 
probably  caused  by  electrical  utilities  located  both  underground,  and 
just  inside  the  Main  Laboratory,  at  this  location.  The  small  anomaly, 
at  data  point  [60,  10]  on  the  vertical  dipole  conductivity  map, 
corresponds  to  a  iron  storm  sewer  drain  cover.  Ground  conductivity- 
contour  gradients,  occurring  along  the  southern  edge  of  the  grid,  are 
attributable  to  the  Main  Laboratory  building  located  just  south  of  the 
grid.  Gradients  along  the  western  edge  are  likely  caused  by  parked 
automobiles.  An  anomaly,  occurring  near  data  point  [120,  20]  on  all 
three  contour  maps,  is  not  easily  attributed  and  may  be  related  to  the 
former  USTs  located  in  this  area.  This  area  may  warrant  further 
investigation. 

Grid  5 

Anomalies  occur  on  all  three  maps  in  the  southwest  corner  of  the 
gird.  These  are  due  to  metal  drums  and  pipe  stored  on  the  ground 
surface  in  this  area.  Another  anomaly,  located  at  data  point  [40,  140] 
on  all  maps,  is  attributable  to  a  corrugated  metal  building  located 
directly  to  the  north.  The  intense  magnetic  anomaly,  occurring  at  data 
point  [150,  130],  is  caused  by  a  large  metal  dumpster.  A  north-south 
trending  ground  conductivity  anomaly,  located  along  the  eastern  edge  of 
the  grid,  is  attributed  to  a  sanitary  sewer  line.  A  weak  linear  anomaly 
occurring  on  all  three  maps,  trends  nor theast-southwest  from  data  point 
[70,  10]  to  data  point  [120,  30].  This  anomaly  is  not  easily 
attributable  to  surface  interference  or  underground  utilities,  and  may 
warrant  further  investigation.  The  strong  ground  conductivity  anomaly 
occurring  at  data  point  [30,  100]  is  due  to  a  metal  light  pole  at  this 
location. 
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Figure  B-2  GRID  1:  MAGNETIC  CONTOUR  MAP 
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\  w 


3  '  ,|  j  Hwv  =  op""1 
3^°|  8  j  Ptd  »  o 


A.*  i^i  nr 
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(~  %  Kr,) 

I  f.OO 
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DfcY.  wo  L.iw\ev»-r£ 
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Pag*:  1  ot  3 

Installation  Drftcull)**,  Sarid  C-e 


.  ■f >*c. 


Remark*: 


Check  as  appropriate,  record  depths  as  below  ground  surface  (BGS) 
Screen:  rsr 


Manufacturer:  _  Mo*  (file* _ 

Schedule:  Scti-  V 0 

Type:  Continuous  Slot  _ : _ 

Perforated  ^ _ 

Louvre  _ 

Other  _ 

Materials:  Stainless  Steel  _ 

PVC  S' 

Other  _ 

Length:  _  / 0  -poof  _ 

Screened  Interval:  J69  +c  nr e>ek^ 

Diameter:  (ID)  3i  9  (OP)  V*  5 OQ _ 

Thickness:  D -25 1  _  ^  _ 

Slot:  Size  finches):  -DtO  Conliquration:  hi  f  *  Z*0  /*  ~/S 

Open  Area  per  Foot  ot  Screen:  ,  /&  cTiZ'r-? 


_  r\. 

Manufacturer:  rj/orlO'lZX 

Schedule.  5c4  V^7 

Matenal:  Stainless  Steel  _ 

PVC  ^ 

Other .  _ _ 

Length: _ _ 

Hiamatar'  fin\  ^  * 


Diameter:  l\Q\  (OP) 

Thickness:  '  ^ ^ _ _ _ 

Joirn(s):  Design  ,  Tpre&de  J  -f^/u*A  Jaltil 
Composition  PV  C- 

Depth(s) _ 

Centralizer:  Design  _ .1  f'  _ 

Composition  ...  / // / J /U  _ _ _ 

Depth(s)  /  is  v  ^ _ 

Solvent,  Glues,  Cleaners:  Manufacturer  A/  A)  A  / f 

Utelsl  /  r  is  '  v 

Protective  Casing:  Material  5/Gc _ 

Inner  Diameter  ___________ 
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Wall  Constructor!  Log:  _ 

Sit*  ID  Number:  _ 

Wall  Number:  CfJ^CL 

Today's  Data: 


WELL  CONSTRUCTION 


Kay  Padlock 


Cap/Plug 


"SSek-up- 


Top  of  Prosactiv#  Casing 

-  Prutactrv*  Casing 

V*~  Drainage  Port 

/  - Coarse  Gravel 

Biankat 


CaprPlug  - f-  '  °  0  |  Pi 

|Vo/e.  2'-fT  W-Wi'f  ie*lrv~  Hi  +t/iC 


Bottom  ot  Pluu 


Bottom  ot  Floor 
Pack 
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WELL  CONSTRUCTION  LOG 

She  ID: 

P*®*:  1  °'  3 

Installation  Difficulties:  AAAaJL  r^«-l  «F 

Well  Numher:  C.E.&L!  O  ^ 

Job  Number  U  C.  'kt 

Today's  Date:  F£Q 

Wan  Start/Completion  Dales: 
ltF£6^«fV  / 

r.aH.^r.t  <mAr. 

Remarks: 

Check  as  appropriate,  reoord  depths  as  below  ground  surface  (BGS) 

Scraan: 

Manufacturer:  VVN  oisaFl  ^ 

Schedule:  jj  Q 

Type:  Continuous  Ska  _  _ _ 

Perforated  V _ 

Louvre  _ 

Other  _ 

Materials:  Stainless  Steel  ^ 

PVC  V 

Other  _ 

Length:  _ IjQ _ 

Screened  Interval: 

Diameter:  (ID)  _  (OP)  U  .  itOo" _ 

Thickness : _ O  .  t 

Slot:  Size  (inches):  QIO" _ Configuration:  U  r  I 

Open  Area  per  Foot  of  Screen;  _ 

Casino 

Manufacturer:  _  X*A  QVso^r*  \c.M _ 


Schedule:  H  D 

Material:  Stainless  Steel 

PVC  -J 

Other 

Lenoth:  1  * 

Diameter:  (ID) 

(OD)  H.fOO" 

II 

Thickness:  J  ( 

Joirrt(s):  Design  'TUr^^vA  ^vs  L.  -t _ 

Composition  PVt.  -  H.>i.«,AuA 

Dapth(s)  -  A-f  10'  Cm-  >*>.(»■<*  +•  A- <~'obnve.  . 

Centralizer:  Design  t\Jo  k>£. _ 

Composition _ 

Depth(s) _ 

Solvent,  Glues,  Cleaners:  Manufacturer .  ,.bls>rJt _ 

Use(s) _ 

Protective  Casing:  Material  i  _ 

Inner  Diameter  I.'IY _ 


RI  Report: 

CRREL 
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Appendix  F 

Revision  No.: 

0 

Wall  Construction  Log: 

Sits  ID  Number:  _ 

Wall  Number:  _ 6 

Today's  Date:  t 
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WELL  CONSTRUCTION 


Tap  ol  Protective  Casing 

-  Protective  Casing 

1/4"  Drainage  Port 

^  r—  Coarse  Gravel 
/  Banket 


Sent  to  USATHAMA: 


RI  Report:  CRREL 

Section  No.:  Appendix  F 

Revision  No.:  0 


WELL  CONSTRUCTION  LOG 

Sit*  ID: _ 

W*ll  Number.  (-£  iiCL  1  ( _ 

Job  Number:  \J  C.  *S  OT  O _ 

Today  s  Data:  lSV£b  I  RR 1 
Wall  Start/Complstion  Daias: 

iN  it  Hi.  /  KHti  tsv 


Pag*:  1  ot  3 


Installation  Difficult!**: , 
t.  1^.4  _ Ew _ ^  fiQ 


a  >t 

Remarks:  C 


Check  as  appropriate,  record  depths  as  below  ground  surface  (BGS) 
Screen: 

Manufacturer:  fAci  r>  o  ?  I  t-x. 

Schedule:  -I  0 _ 

Type:  Continuous  Slot  . 

Perforated  si _ 

Louvre  _ 

Other  _ 

Materials:  Stainless  Steel  _ . _ 

PIC  . rJ. 

Other  _ 


Screened  Interval: 


lliri 


Diameter:  (ID)  V  °l°i  _ 

Thickness: _ O  •  I  " 

Slot:  Size  (inches!:  .  Ol  O  '  _ 

Open  Area  per  Foot  ot  Screen:  L.~~)  Is?* 


(OP)  M.5  11 


Configuration 

1 _ L. 


Manufacturer;  f»  *o  * 

Schedule  _ 40 

Material:  Stainless  Steel 
PVC 

Other .  f 
Length:  I  OR _ 

Diameter:  (ID) 


Thickness:  U  ■  / _ 

Joint(s):  Oesign  r  ^  u_<  L  .  j  o'. 
Composition  ~~TWr-«- 

Centralizer:  Design  k)ciuf _ 

Composition _ 

Depth(s) _ 

Solvent,  Glues.  Cleaners  Manufacturer . 

Use(s) _ 

Protective  Casing:  Material  .  . . 

Inner  Diameter _ i 
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WELL  CONSTRUCTION  LOG 

Site  10: 

Installation  Diffculties: 

Page  1  of  3 

Well  Number: 

Job  Number:  [A  (  5  0 

Tnriav'ic  Da'e-  1  *  2.  ^  Z- 

Wall  StarvUompleiion  Da) as: 
l-ZItZ-  / 

Remarks: 

Check  as  appropriate,  record  depths  as  below  ground  surface  (8GS) 

Screen: 

Manufacturer: 

Schedule:  5  C  k  Ll  U 

Tvne  Continuous  Slot 

Perforated 

7 

Louvre 

Ol her 

Materials:  Stainless  Steel 

PVC 

Other 

^  / 

Lenoth:  2  0 

Screened  Interval: 

-  <?$' 

Diameter:  (ID)  3  ,ClQ%> 

(00)  V' 

Thickness: 

'  67.2  5/  - 

Slot:  Size  (inches):  .OiQ 

Configuration  At  C  e  ‘  Z.Cf>  Tc<  ' 

Open  Area  per  Foot  of  Screen:  6,7^ 

//  (  /£  Ae'f-~rr" 

Manufacturer:  '  0  f  ■  0 

'leX 

i  Schedule:  $ch  UU  ! 

Material:  Stainless  Steel 

PVC 

\S 

Other .  / 

Lenoth:  bO 

Diameter:  (ID1 

(00) 

/C.frrf 

Thickness:  (O'  ^  <7  * 

0.2SI 

Jointfsi:  Desion  77lr‘<Wf  (J  Jo.  <'1 

Composition  ?V  (  ~  Thrfadfr^ 

1  Depth(s)  evfrj 

)f)'  f  rrrv»  ^ 

o  To  ?  '  abOyf  Marie 

_  ! 

7  »  - 

Centralizer:  Design  ,  |  .  i  C 

Composition 

j\|  / !  IM  C 

Oeothfst 

Solvent.  Glues  Cleaners:  Manufacturer  A//  A  /£ 

Ueefel  /VI /VC 

Protective  Casing:  Material 

51  efl 

1  Inner  Diameter 

i _ 

uMtn'c  OS’ 
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WELL  DEVELOPMENT  LOG 

Well Number:  CL&  CL.  O' ? 

Date:  It  FCfi  M 

Site  ID: _ 

Job  Number:  LAC-3050 
Well  Installation  Date:  3l 

. _ _ ....  V  > 


Inner  Casing  Stlck-up: 


p.  i  of  2 


I  Lock  Number  ^  1 


QUANTITY  OF  MUD/WATER: 

1.  Lost  during  drilling: 

*2.  Removed  prior  to  well  Insertion: 

(Geo.  Req.  Sect.  III.  D.  11) 

*3.  Lost  during  thick  fluid  displacement: 

(Geo.  Req.  Sect.  III.C.9  &  lll.D.S) 

*4.  Added  during  filter  pack  placement: 

5.  Volume  of  water  within  the  casing: 

6.  Volume  of  water  within  the  annulus  assuming  a 
30%  porosity: 

‘One  well  volume  =  1«2+3«4*5+6 


(gallons) 
.  (gallons) 


(gallons) 


(gallons) 

(gallons) 


.  (gallons) 


1  well  volume  ■ 


5  well  volumes  ■ 


(gallons) 
.  (gallons) 


'  Check  Geotechnical  Requiremene  for  Calculation  Methodology  (  — 

of  ■VV’.  j  \ee  T  +o  frtvlvrt  *.V  I * 

INmAL  DEVELOPMENT  WATER:  (Date:  ill 3  Time:  )  Wk 


INmAL  DEVELOPMENT  WATER:  (Date.. 

pH:  _ 

Color:  hJove. _ 

Clarity: _ CLuaj: _ 

Odor: _ tOorJlL _ 

Depth  to  water:  1  MO..  _5~ _ 


_  Conductivity:  I  (p1  &  GO 

_  Clarity: _ 

_  Particulates:  (Jtn « 

_  Depth  to  sediments 

(TOC)  within  casing _ 


FINAL  DEVELOPMENT  WATER:  (Date:  1 1 

(submrt  a  1  -  pint  sample  to  USATHAMA) 


PH:  _ LSL 

Color:  tJa 

Clarity:  CL  I 

Odor. _ 

Depth  to  water: 


IVVf 


_  Conductivity:  i  (a  f  ^10 

_  Clarity:  _ _ 

_  Particulates:  1 

_  Depth  to  sediments  |( 

.  (TOC)  within  casing  21  _ 


DESCRIPTION  OF  DEVELOPMENT  TECHNIQUE: 
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WELL  DEVELOPMENT  LOG 

Well  Number:  C  £  fZCL  0& 

Dale:  2  ~~  1  ~7  "  Q  ^ 

p.  1  ot  2 

Site  ID: 

Well  Lock  Number:  2  12-1 

Job  NumCer:  [A  6~3(05  D 

Well  Installation  Date:  2-'~ i  7  ^ 

Inner  Casing  StcX-up: 

QUANTITY  OF  MUD/WATER: 

1.  Lost  during  drilling: 

&<D 

(gallons) 

"2.  Removed  prior  to  well  insertion: 

0 

(gallons) 

(Geo.  Reg  Sect  ill.  D.  it) 

0 

’3.  Lost  ounng  thick  tluid  dispiacemenv 

(gallons) 

(Geo.  Req.  Sect.  III.C.9  &  III.D.S) 

"4  Added  dunng  titter  pack  placemen? 

0 

(gallons: 

5.  Volume  ct  water  within  the  casing: 

WM 

(gallons) 

6.  Volume  ot  water  within  the  annulus  assuming  a 

30%  porosity: 

H,L 

(gallons; 

•One  wall  volume  =  1*2*3*4.*5*6 

1  watt  volume  « 

1064 

(gallons) 

5  well  volumes  « 

""53  V 

(gallons; 

*  Check  Geotec  finical  Requirements  tor  Calculation  fcAefriodoiogy 

INfTIAL  DEVELOPMENT  WATER:  (Dale:  ^/lo(<)l 

Time:  lG$0  ) 

oH:  V7'  0 

Conductivity:  /  "7  2.1  0 

C-.iOf: 

Clarity:  Poo  <~ 

Clantv:  v<Vy  peer 

Particulates:  4i/4  •t'c/n  II 

/ 

mi  -c 

Odor.  NthvF 

Deoth  to  water:  l'S'D_.3  (TOC) 

Depth  to  sediments 
within  casino 

(TOC) 

FINAL  DEVELOPMENT  WATER:  (Dal';:  3/v^jJV Time;  j  M  3*? 


(submit  a 

1-  pint  sample  to  USATHAMA' 

pH:  _ 

D.O\ 

ConduCvitv:  l~^(3c_o 

Color: _ 

Claritv:  C  It, 

Clarity:  _ 

Lx  - 

Pamculates:  7V/o.vf_ 

Odor; _ 

T^orJ  (■' 

_ _  Depth  to  sediments 

Depth  to  water:  I  lb  Q  jT 


DESCRIPTiuN  of  DEVELOPMENT  TECHNIQUE  5bl)n*rf>l>/f  pur*p  \rj/s^fy**> 
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WELL  DEVELOPMENT  LOG 

Wall  Number:  ££R XLOq 


p  1  ot  2 


Job  Number:  L/C  \t>f 
Will  Installation  Date;  T 
Inna  ■  Casing  Stick-up: _ 


Well  Lock  Number 


QUANTITY  OF  MUO/WATER: 

t .  Lost  during  drilling;  UP 

"2.  Removed  prior  to  well  Insertion; 

(Geo.  Req  Sea  III,  D.  11) 

"3.  Lost  dunng  thick  fluid  displacement:  ^  O 

(Geo.  Req  Sect.  tll.C.9  A  III.D.6) 

*4.  Added  dunng  filter  pack  placement: 

5.  Volume  of  water  within  me  casing:  g 

6.  Volume  of  water  within  the  annulus  assuming  a  tyP, 

30%  porosity:  I 

'One  well  volume  =  1*2+3+4*5+6 

1  well  volume  «  {  OO 

5  well  volumes  «  S  OO 

'  Check  Geotechnical  Requirements  tor  Calculation  Methodology 


(gallons) 
.  (gallons) 


(gallons) 

(gallons) 


_  (ga"ons> 


.  (gallons) 


INITIAL  DEVELOPMENT  WATER:  fDats:  ^  Time:  HOC  ) 

pH:  •  2-1/ _  CpnPuO'.fl,  I  T  /'< '' 


PH  13 .2U _ _ 

Color: 

Clarity:  ufry  (JJy _ 

Odor:  K/c’^'P  _ 

Depth  to  water:  !2  56&s  /qy. 


_  Clarity:  Sb&f _ 

_  Particulates:  iC%  ^  F  5 

_ _  Depth  to  sediments  , 

(TOC)  within  casing  *  (i.j  _ f 


FINAL  DEVELOPMENT  WATER:  (Dale:  ^)IT 

(submit  a  t-  pint  sample  to  USATHAMA) 

pH  •  0  G _ 

Color:  1V0  »v£ _ 

Clarity:  \A,v^  Clt-e-v _ 

Odor:  PJoHf _ 

Depth  to  water:  l'3JrY  K~ _ 


_  Conductivity:  \ 

_  Clarity: _ 

_  Particulates  _ (J_ 

_  Depth  to  sediments 

(TOC)  within  casmq  A/on/f 


DESCRIPTION  OF  DEVELOPMENT  TECHNIQUE: 


RC507 


WELL  DEVELOPMENT  LOG  Page:  2  of  2  Xerox: _ Sent  to  USATHAMA: 
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WELL  DEVELOPMENT  LOG  P  i  of  2 

Well  Number:  C.ERLL  1  0 

Daft:  IIF^fl  _ 

Site  ID:  _  Well  Lock  Number.  'X.  !  “7k  l 

Job  Number;  Ud.  _ 

Well  Installation  Date:  _  tm 

Inner  Casing  Stick-up;  el  •  S  _ 


quant rry  OF  MUD/WATER: 


1.  Lost  during  drilling: 

80 

(aaiions) 

*2.  Removed  prior  to  well  Insertion: 

(aallons) 

(Geo.  Req  Sect.  III.  D,  11) 

*3.  Lost  during  thick  fluid  displacement: 

80 

(oalionsi 

(Geo.  Req  Sect.  Ill  C .9  &  lll.D.6) 

•4.  Added  dunng  filter  pack  placement 

(aallons) 

5.  Volume  ot  water  within  the  casing: 

f  D 

(Gallons) 

6.  Volume  ol  water  within  the  annulus  assuming  a 
30%  porosity: 

\<o 

(Gallons) 

‘One  well  volume  *  1»2*3*4*5*6 

1  well  volume  « 

18  L 

(Gallons) 

S  well  volumes  « 

_3L2lQ _ 

(gallons) 

’  Check  Geo  technical  Requirement*  For  Calculation  Methodology 


INmAL  DEVELOPMENT  WATER:  (Dale:  'll  I  S'  Time  06  OQ  ) 

PH:  _ ~7  1  ?l _ '^O.Vrwp  Conductivity  _  i  _ 

Color: _ Yullouj  ~  ^TBivin. _  Clarity: _ 

Clarrty. _  Particulates:  S’,  ,«r.  14 _ 

Odor:  tJe  n.  «. _ _  Depth  to  sediments 

Depth  to  water:  I  I  M.S _ (TOC)  ^"tnin  casing _ (TOC) 

FINAL  DEVELOPMENT  WATER:  (Dale:  afl<"  Time:  >T30  > 

(submit  a  1  -  pint  sample  to  USATHAMA) 

pH  _  Conductivity.  _ 

Color:  fJn»iy _  Clarity _ 

Clarity:  Llcen  |  rJo  T.’l-f  _  Particulates  rVo  rJE  _ 

Odor; _ tJoK>£ _  Depth  to  sediments  ,, 

Depth  to  water:  UCC'TL*1  I  IH-S _ (TOC)  wrthtn  casing  ~/.5  (TOC) 

DESCRIPTION  OF  DEVELOPMENT  TECHNIQUE  -2  .  C  "  .<„  L  _ _ ^.KU 
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WELL  DEVELOPMENT  LOG 

We#  Number:  C  P 

Date:  Z‘lk~1 2 

p.  1  ot  2 

Sit*  10: 

Well  Lock  Number  2  I  2  / 

Job  Number:  L~  ~b0fjt) 

Well  Installation  Date: 

Inner  Casino  Stick-up: 

QUANTITY  OF  MUD/WATER: 

1 .  Lost  during  drilling: 

100 

(gallons) 

‘2.  Removed  prior  to  well  insertion: 

0 

(gallons) 

(Geo.  Req.  Sect.  III.  D.  1 1 ) 

o 

*3.  Lost  during  thick  fluid  displacement 

(gallons) 

(Geo.  Req.  Sect.  III.C  9  &  III.D.6) 

n 

*4.  Added  during  filter  pack  placement: 

(gallons) 

5.  Volume  ot  water  wrthin  the  casing: 

(gallons) 

6.  Volume  of  water  within  the  annulus  assuming  a 

30V.  porosity: 

ii.i 

(gallons) 

‘One  well  volume  c  1*2*3 +4*5*6 

1  well  volume  • 

/  36 

(gaiionsi 

5  well  volumes  « 

m.s 

(gallons) 

*  Chock  Goo  technical  Requirements  tot  Caiculaoon  Methodology 

INmAL  DEVELOPMENT  WATER:  (Date: 

Time:  f  G  i 

PH:  S.HM 

Conductiyrty.  /~),iCC 

Color:  r 

Clarity: 

Clarity.  Poo  V" 

Particulates: 

Odor:  hJot^€. 

Depth  to  water:  ^  ~ ?  7)  (TOC) 

Depth  to  sediments 

within  casino-V'  , 

1  (TOC) 

FINAL  DEVELOPMENT  WATER:  (Date:  O^V.3f)  Time:  09  iO  ) 

(submit  a  1  -  pint  sample  to  USATHAMA) 

g  *n _ 

Conductivity:  /  C,  ^  0 

Color: 

Clarity:  . 

Clarity:  (Lie.  o.r 

Particulates:  f\Jr  t  j* 

Odor:  f\J<r,  nvc 

Deoth  to  water:  ^“1.  x  (TOC1 

Depth  to  sediments 
within  casing 

(TOC) 

DESCRIPTION  OF  DEVELOPMENT  TECHNIQUE: 

*V  _ 5"u.  L  tn-  iv  S  ■  ^ 
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RI  Report: 
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Revision  No . : 


WELL  DEVELOPMENT  LOG 
Wall  Number:  (ftCLtl 
Da,.:  Zrjk^L 


TOTAL  VOL. 
.....  WITHDRAWN 

'  ^  ^  —  ■>  W— 

c  BORE 
gals.  uni 


p.  2  ol  2 


COND. 

(umhos/cm) 


COMMENTS 


a 

5 

Wtk\ 

JJ3QO 

f ,  Htf'e, 

m 


Z  I 


\\  '635  I  2  2-C 


a  to 


9>:30 


tf.OO 


07/0  3  V 


0^0 


mm 

E7S7S1I 

ma\ 


\m a 


ii 


t2,2eC 


C  50 


<  50 


050 


<so 


'.*5 

!  !(? 

or 

kS( 

M 


Estimated  Pumcmo  Rate:  iX,t tfpfc  c 

■Jr/  H?en 

J  ft  rechbfa^ 

Estimated  Recharae  Rate:  0'2.  5  c, 

a 

- 

Water  level  24  hours  after  development: 

/Z5  %  5 

Well  Developed  By 


Z-2MZ 
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WELL  DEVELOPMENT  LOG 

Wall  Number:  Ctfi-CL  il 
Oate:  7^ji\  t'V _ 


p .  1  ot  2 


Site  10: 

Well  Lock  Number  2.  !  Z.  1 

Job  Number:  {aC~  2>C50 

Well  Installation  Date:  1  ~2-5 ' 5  2- 

Inner  Casino  Stick-uo:  2-5 

QUANTITY  OF  MUD/WATER: 

1.  Lost  during  drilling: 

-  too 

(gallons) 

*2.  Removed  prior  to  well  insertion: 

0 

(gallons) 

(Geo.  Req.  Sea.  III.  D.  11) 

‘3.  Lost  during  thick  fluid  displacement: 

0 

(gallons) 

(Geo.  Req.  Sect  III.C.9  &  ill.D.6) 

‘4.  Added  during  filler  pack  placement: 

0 

(gallons) 

5.  Volume  of  water  within  the  casing: 

3  5-&C 

(gallons) 

6.  Volume  of  water  within  the  annulus  assuming  a 

30%  porosity: 

U.ys 

(gallons) 

*One  wall  volume  «  1+2+3 *4*5*6 

1  well  volume  * 

(gallons,1 

5  well  volumes  * 

3.W2.05 

(gallons) 

*  Checfc  Geo  technical  Requirements  for  Calculation  Methodology 

INITIAL  DEVELOPMENT  WATER:  (Date: 

2. 33 

Time:  ) 

Conductivity:  t Z 3C2Q  5 

Color:  (  BroUr,  yCCDNTX 1 

Claritv:  C/(?udv  P)(C\.\jYT  >lCDl)Mfyl 

Claritv:  "  '  " 

>1 

Particulates:  VF  *,f?  To  C /•/  stir  a</T-t^/cP  f 

Odor:  hJcNf 

Depth  to  sediments 

rrc  bff ' 

Depth  to  water:  (r.D.~7  / 

(TOC) 

within  casing  (TOC) 

FINAL  DEVELOPMENT  WATER:  (Dale: 

(submit  a  1-  pint  sample  to  USATHAMA) 

OH:  ~\1  (e 

Time:  /A-  'bS  ) 

Conductivity:  l*~?  .  1  CO 

9 

Color: - - 

Claritv:  - 

Claritv:  C  1 

Particulates:  Ur ><w_ 

Odor:  hJnt\  tL. 

Depth  to  sediments 

Depth  to  water:  ' 

(TOC) 

within  casmq  ^8.v5" 

(TOC) 

DESCRIPTION  OF  DEVELOPMENT  TECHNIQUE: 

5u  b  rofri  i  i>  If 

/'LoVtp 

-  <u 

<  w 

S  ro 
XQ 

< 

CO 

D 

o 


«  \ 


$ 


CD 

o  *- 
_  3 
. .  to 
o>  c 

03  03 


CM 
O  v 

zS| 

LU  V 

2N 

a\f 

O 

_i  . . 

uj  & 
>  £ 
uj  c 
O  3 
_J  z 
— 1  = 
uj  <u 

5  s 


uSAWDu  P«* 
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WATER  LEVEL  MEASUREMENT  LOG  Page  1  ol  1  Xerox:  . . .  Sent  to  USATHAMA: 


1-3 


RI  Report: 
Section  No. 
Revision  No 


Appendix  I 


WATER  LEVEL  MEASUREMENT  LOG 

Site  ID:  CtK  L 

p.  1  Ol  1 

WELL  NO. 


C£cn  lo<\ 


WATER  LEVEL 


TOC  I  BGS 


DATE  TIME 


MEASURED  BV 


COMMENTS 


\m 


Ln.rc.b 


[Xi.s 


ms 


IS.-?.  8 


U&.t, 


Submitted  By: 
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VELL  PURGING  AND  SAMPLING  LOGS 


n  "|||C«  4  Mt  •} m  Tf  »*  1)1 
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{ 


< 

2 

£  s 

t-  w 

<  <U 

«  is 


O  0} 
3 
qj  ro 
O)  E, 
ro  .S’ 
Q.  c/5 


O 

Is 


«  sj 
§01 
<  u) 

OvJ 


0  £ 
CE  E 
3  e 

11 

ui^ 

55 

79 


WELL  PURGING  AND  SAMPUNG  LOG 

Well  Number  CECti  L06 

Data: 

p .  1  Ot  1 

Sit*  10:  JL 

Wall  LoeA  Nurr*>ar  2. 1  "X  ) 

JobNumber  Ud  ioi-o 

Bailer  ID  Number 

Wad  Initallation  Data 

Well  Total  Damn:  1  M*~l 

Depth  to  Water  iWfTtgd.  -  IIP  6GJ 

- 

QUANTITY  OF  WATER  WITHIN  THE: 

1 .  Casing: 

10.  M 

_  (gallons) 

2.  Annulus  (assuming  a  30%  porosity) : 

It.  M 

_  (gallons) 

Ona  purge  watar  wall  veluma  c  1*2 

I  Purge-watar  wall  volume  * 

14^3 _ 

_  (gallons) 

5  Purge-watar  wall  volumas  * 

12t _ 

_  (gallons) 

WELL  PURGING  •  PARAMETER  MEASUREMENTS 


3/(3  — 


R  rt, 


P''1 


TIME 

TOTAL  VOL. 
WITHDRAWN 

COMMENTS 

GALS. 

BORE 

VOL. 

D^'.ao 

“3LHO 

■ 

mhhi 

n 

mm 

HI  ■ 

Wall  Purged  Bv:  A.uX - - 

Dale 

Well  Sampled  By.  h.ft  .  L  &rT5kn»— 

Date: 

,  ^ - i -  - - - -  j 

79 

USAPSLOC 

RC507 


J-4 


WELL  PURGING  AND  SAMPLING  Page  t  of  I  Xerox: _ _  Sent  to  USATHAMA:  /8*\ 

Well  Number:  CftjU.  to _  Signature:  f\.  . _ Date  Sent: _ 


WELL  PURGING  AND  SAMPLING  LOG 

Wall  Number:  C6L.K.L.V1 _ 


p.  i  ot  i 


Data: 

Site  ID:  _  Wall  Lock  Number: 

Job  Number  \JC-“b 0%  ~G> _  Bailer  ID  Number  _ 

Well  Initallation  Date:  j  -  Well  Total  Depth:  lll.f 

Depth  to  Water  WH  tXBSL  *  1 1  1 Off* 


QUANTfTY  OF  WATER  WITHIN  THE: 

1.  Casing: 

2.  Annulus  (assuming  a  30%  porosity) : 

One  purge-water  well  volume  «  H2 

10 

(Gallons) 

(gallons) 

1  Purge-water  well  volume  ■ 

S  Purge-water  well  volumes  - 

(gallorsi 

1  lb 

(Gallons, 

WELL  PURGING  -  PARAMETER  MEASUREMENTS 


)  3/i^- 


^  r-.  /  — 


TIME 

TOTAL  VOL. 
WITHDRAWN 

COMMENTS 

GALS. 

BORE 

VOL. 

JIAIO 

1  sc? 

TTA«aee»Ai» 

- ^ - 

1  P-03 

\  0  ■ :  1  0 

psaw 

JHHHI 

hhih 

■  B 

■■■ 

HH 

■  ■ 

■ 

mm 

■  ■ 

BSZSSi 

™  11  1  '“F®. 1  *' 

— ~ 


Well  Purged  By: 


Well  Samoled  Bv:«J 


D«le: _ l*>  (  Vt 

Date:  lllvlftn 


S3 


WELL  PURGING  AND  SAMPLING  Page:  1  oil  Xerox:  _  Sent  to  USATHAMA: 

Well  Number:  OcJLAJL  l\ _ Signature:  _ Date  Sent: _ 
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WELL  PURGING  AND  SAMPLING  LOG 

Well  N,  imtaer  C«A  1_  1 V 

Oat*: 

p  1  of  1 

Sit*  10: 

Well  Lock  Number,  'Sk.f  «kl 

Job  Number  U£. 

_  Bailer  ID  Number 

Well  Installation  Date:  CK’JMajBX 

Well  Total  Deom. 

Deoth  to  Water  8  S'.  1 

U'.lwelw 

QUANTITY  OF  WATER  WITHIN  THE: 

1.  Casing: 

ZJZ _ 

_  (gallons) 

2.  Annulus  (assuming  a  30%  porosity) : 

i 

_  (gallons) 

On*  purge-weler  wall  volume  *  1*2 

i  Purge-water  well  volume  • 

Xt  .8^5 

_  (gallons) 

S  Purge-water  well  volumes  • 

lOt.Vs' 

_  (gallons) 
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^Kenneth  <A.  JleGtaii  Amoc.  One. 

REGISTERED  PROFESSIONAL  ENGIf  EERS 

VCRmOKT  AMO  NEW 

OFEAT  HOWtOW  MOAO 
p  O  »OX  114.  MAN0VCA  N  M.  OlTS* 

TEL.  M1IIM 

CONSULTING  ENGINEERS  ft  LAND  SURVEYORS 


MONITORING  WELL  LOCATIONS  &  ELEVATIONS 
“  CRREL  SITE 

LYME  ROAD 
HANOVER.  N.H. 


Note:  Elevations  are  based  on  .WGD  Datum.  Coordinates  are  ITM  Coordinates 
that  were  computed  from  existing  coordinate  data  of  various  points  on  site 
that  were  supplied  by  Ecology  &  Environment ,  Inc. 


Well.. 

... 

.North(Meters) . 

.East(Meters) . 

.  .Elev. (Feet)  . 
(Top  PVC  Pipe) 

.Elev . (Ft . ) . . 
(Top  of  Lid) 

. .Ground 
Elev . (Ft 

CECRL 

07 

4844585.88 

719932.73 

525.61 

525.80 

523.0 

CECRL 

08 

4844564.62 

719832.11 

515.38 

515.54 

512.7 

CECRL 

09 

4844545.13 

719760.53 

509.75 

509.89 

507.2 

CECRL 

10 

4844633.31 

719725.40 

495.96 

496.30 

493.1 

CECRL 

11 

4844565.05 

719669.29 

479.14 

479.35 

476.5 

CECRL 

12 

4844720.63 

719580.56 

470.16 

470.41 

467.6 
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ANALYTICAL  SERVICES,  INC. 
BEDFORD  DIVISION 

213  BURLINGTON  ROAD,  BEDFORD,  MA  01730 
(617)  275-6111 


REPORT  OF  ANALYSIS 


Clean  Harbors  of  Kingston,  Inc. 
New  Hampshire  Division 
9  Hooksett  Industrial  Park  Dr. 
Hooksett,  NH  03106 


Project:  Cold  Region  Research 
P.0.  #:  NH5136 

Attn:  Mr.  Mike  Ritsch 


Date  Received:  05/01/92 
CHAS  Lab  #:  92X05001  ' 


Enclosed  are  the  results  for  the  saaple(s)  delivered  to  our  laboratory  on  the 
date  indicated  above. 

The  methods  listed  represent  those  methodologies  which  were  used  to  develop 
the  best  analytical  techniques.  Analytical  results  and  quality  assurance 
protocols  are  based  on  these  guidelines.  These  meet  the  requirements  for  the 
reporting  of  results  under  the  RCRA,  NPDES  and  Safe  Drinking  Water  Act 
regulations . 

Clean  Harbors  Analytical  Services  has  an  active  program  of  quality  assurance 
and  quality  control.  The  program  closely  follows  the  guidance  provided  in 
the  EPA  Contract  Laboratory  Program  Statement  of  Work,  the  guidance  provided 
in  SW-846,  and  many  other  pertinent  documents. 

Should  you  have  any  questions  concerning  this  work,  please  do  not  hesitate  to 
contact  me  at  the  number  above. 

Please  note  that  samples  will  be  held  for  a  period  not  to  exceed  30  days  from 
date  of  final  report. 

The  information  contained  in  this  report 

is,  to  the  best  of  my  knowledge,  accurate 

and  complete.  "r -  . 

Per/Date:  ^]v d ijjt t ^ ^ P 
'  Richard. Ravenel le 

Laboratory  Manager 


Clean  Harbors  Analytical  Services,  Bedford  Division,  has  New  Hampshire  certi 
fication  for  all  drinking  water  parameters;  and  all  wastewater  parameters 
except  orthophosphate. 
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Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.D.:  2SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001-01 
Date  Received:  05/01/92 


TCLP  Wastes 


Waste  Regulatory 


Code 

Description 

Level* 

MDL* 

Cone . * 

D004 

Arsenic 

5.0 

0.50 

ND 

D005 

Barium 

100. C 

1.0 

ND 

D018 

Benzene 

0.5 

0.10 

ND 

D006 

Cadmium 

1.0 

0.030 

ND 

D019 

Carbon  Tetrachloride 

0.5 

0.10 

ND 

D020 

Chlordane 

0.03 

0.02 

ND 

D021 

Chlorobenzene 

100.0 

0.10 

ND 

D022 

Chloroform 

6.0 

0.10 

ND 

D007 

Chromium 

5.0 

0.040 

ND 

D026 

Total  Cresol 

200.0 

0.025 

ND 

D016 

2,4-D 

10.0 

0.02 

ND 

D027 

1 ,4-Dichlorobenzene 

7.5 

0.025 

ND 

D028 

1 , 2 -Diehl or oe thane 

°*5 

0  10 

HD 

D029 

1 , 1-Dichloroethylene 

0  7 

0.10 

ND 

D030 

2 ,4-Dinitrotoluene 

0.13 

0.025 

ND 

D012 

Endrin 

0.02 

0.004 

ND 

D031 

Heptachlor  (and  its  Epoxide) 

0.008 

0.004 

ND 

D032 

Hexachlorobenzene 

0.13 

0.025 

ND 

D033 

Hexachlorobutadiene 

0.5 

0.025 

ND 

D034 

Hexach lor oe thane 

3.0 

0.025 

ND 

D008 

Lead 

5.0 

0.50 

ND 

D013 

Lindane 

0.4 

0.004 

ND 

D009 

Mercury 

0.2 

0.0020 

ND 

D014 

Methoxychlor 

10.0 

0.02 

ND 

D035 

Methyl  Ethyl  Ketone 

200.0 

0.40 

ND 

D036 

Nitrobenzene 

2.0 

0.025 

ND 

D037 

Pentachlorophenol 

100.0 

0  13 

ND 

D038 

Pyridine 

5.0 

0.025 

ND 

D010 

Selenium 

1.0 

0.60 

ND 

DO  11 

Silver 

5.0 

0.20 

ND 

D039 

Tetrachloroethylene 

0.7 

0.10 

ND 

D015 

Toxaphene 

0.5 

0.02 

ND 

D040 

Trichloroethylene 

0.5 

0.10 

ND 

D041 

2,4, 5-Trichlorophenol 

400.0 

0.13 

ND 

D042 

2 ,4 , 6-Trichlorophenol 

2.0 

0.13 

ND 

D017 

2,4,5-TP  (Silvex) 

1.0 

0.02 

ND 

D043 

Vinyl  Chloride 

0.2 

0.10 

ND 

Notes:  ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
*  “  ntg/l 

TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described  in  the 
Federal  Register,  Volume  55,  No.  126. 

This  is  a  summary  report.  Please  see  the  following  pages  for  full  results. 
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Client:  Clean  Harbors  of  Kingston,  Inc, 
Sample  I.D.:  2SB1 
Sample  Type:  Solid 


CHAS  Lab  0:  92X05001-01A 
Date  Received:  05/01/92 
Internal  Code:  VS30 


Volatile  Organics  -  System  D 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  EPA  Method  8260  (ref.  c) 

Zero  Headspace  Extraction  Date:  05/05/92 

Analysis  Date:  05/06/92 


Parameter 

MDL* 

Cone . * 

Benzene 

0.10 

ND 

Carbon  Tetrachloride 

0.10 

ND 

Chlorobenzene 

0.10 

ND 

Chloroform 

0.10 

ND 

1 , 2 -Dichloroethane 

0.10 

ND 

Parameter 

MDL* 

Cone . * 

1 , 1 -Dichloroethylene 

0.10 

ND 

Methyl  Ethyl  Ketone 

0.40 

ND 

Tetrachloroe thy lene 

0.10 

ND 

Trichloroethylene 

0.10 

ND 

Vinyl  Chloride 

0.10 

ND 

Notes 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
*  -  mg/1 

TCLP  =  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described 
in  the  Federal  Register,  Volume  55,  No.  126. 


QA/QC 


Surrogate  Recoveries: 

1 , 2-Dichloroethane-d4 :  109  % 

Toluene-d8:  99  % 

p-BFB :  102  % 


Acceptance  Criteria: 


Water 

76-114% 

88-110% 

86-115% 


Soil 

70-121% 

84-138% 

59-113% 
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Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I . D . :  2SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001 -01M 
Date  Received:  05/01/92 


Parameter 

MDL* 

Result* 

Digestion 

Date 

Analysis 

Date 

Method  Number 
and  Reference 

Arsenic  -  TCLP 

0.50 

ND 

05/06/92 

05/07/92 

3010/6010(c) 

Barium  -  TCLP 

1.0 

ND 

05/06/92 

05/07/92 

3010/6010(c) 

Cadmium  -  TCLP 

0.030 

ND 

05/06/92 

05/07/92 

3010/601Q(c) 

Chromium  -  TCLP 

0.090 

ND 

05/06/92 

05/07/92 

3010/6010(c) 

Lead  -  TCLP 

0.50 

ND 

05/06/92 

05/07/92 

3010/6010(c) 

Mercury  -  TCLP 

0.0020 

ND 

05/07/92 

05/08/92 

7970(c) 

Selenium  -  TCLP 

0.60 

ND 

05/06/92 

05/07/92 

3010/6010(c) 

Silver  -  TCLP 

0.20 

ND 

05/06/92 

05/07/92 

3005/6010(c) 

Sample  extracted  on  05/09/92. 

Notes:  ND  -  Below  minimum  detectable  level  (MDL) 


*  -  mg/1 

All  metal  results  are  blank  corrected. 
Soil/solid  samples  based  on  sample  dry  weight. 


TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described 
in  the  Federal  Register,  Volume  55,  No.  126. 
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Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  1.0. :  2SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001-01M 
Date  Received:  05/01/92 
Internal  Code:  SS30 


Semi -Volatile  Base/Neutral  and  Acid  Extractable  Organics  -  System  C 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  EPA  Methods  3510/8270  (ref.  c) 


TCLP  Extraction  Date:  05/09/92 
Organic  Extraction  Dace:  05/05/92 
Analysis  Date:  05/11/92 


Parameter 

MDL* 

Cone  .* 

Parameter 

MDL* 

Cone  .* 

Total  Cresols 

0.025 

ND 

Nitrobenzene 

0.025 

ND 

1 ,4-Dichlorobenzene 

0.025 

ND 

Pentachlorophenol 

0.13 

ND 

2 ,4-Dinitrotoluene 

0.025 

ND 

Pyridine 

0.025 

ND 

Hexachlorobenzene 

0.025 

ND 

2 , 4,5- Trichloro phenol 

0.13 

ND 

HcxachlornbvstafM  ene 

0.025 

ND 

2 , 4, 6 -Trichloro phenol 

0.13 

ND 

Hexachl or oe thane 

0.025 

ND 

Notes 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
*  -  mg/1 

TCLP  »  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described 
in  the  Federal  Register,  Volume  55,  No.  126. 


QA/QC 


Surronate  Recoveries: 

Acceptance 

Criteria : 

Water 

Soil 

2-Fluorophenol:  40  % 

21-100% 

25-121% 

Phenol -d5:  34  % 

10-94% 

24-113% 

Nitrobenzene-d5:  82  % 

35-114% 

23-120% 

2-Fluorobiphenyl :  67  % 

43-116% 

30-115% 

2,4 ,6-Tribromophenol :  55  % 

10-123% 

19-122% 

Terphenyl-dl4 :  72  % 

33-141% 

18-137% 
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RI  Report: 
Section  No. : 
Revision  No. : 


CRREL 
Appendix  L 
1 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.D.:  2SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001-01M 
Date  Received:  05/01/92 
Internal  Code:  PS30 


Organochlorine  Pesticides 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  EPA  Methods  3510/8080  (ref.  c) 

TCLP  Extraction  Date:  05/04/92 
Organic  Extraction  Date:  05/05/92 
Analysis  Date:  05/12/92 


Parameter 

MDL* 

Cone . * 

Endrin 

0.004 

ND 

Lindane  (Gamma-BHC) 

0.004 

ND 

Methoxychlor 

0.02 

ND 

Toxaphene 

0.02 

ND 

Chlordane 

0.02 

ND 

Heptachlor 

0.004 

ND 

Heptachlor  Epoxide 

0.004 

ND 

Notes:  *  -  mg/1 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311 
as  described  in  the  Federal  Register,  Volume  5  5 ,  No.  126. 


RC507 


L-8 


RI  Report  t  CRRjEL 

Section  No.;  Appendix  L 

Revision  No.:  1 


Client:  Clean  Harbors  of  Kingston,  Inc.  CHAS  Lab  #:  92X05001 -01M 

Sample  I.D.:  2SB1  Date  Received:  05/01/92 

Sample  Type:  Solid  Internal  Code:  HS30 


Chlorinated  Phenoxy  Acid  Herbicides 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  Method  509B  (ref.  b) 

TCLP  Extraction  Date:  05/04/92 
Organic  Extraction  Date:  05/13/92 
Analysis  Date:  05/13/92 


Parameter 

MDL* 

Cone  .  * 

2  ,4-D 

0.02 

ND 

2,4,5-TP  (Silvex) 

0.02 

ND 

Notes:  *  -  mg/1 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311 
as  described  in  the  Federal  Register,  Volume  55,  No.  126. 
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RI  Report: 
Section  No. : 
Revision  No. : 


CRREL 

Appendix  L 
1 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.D.:  9SBI 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001-02 
Date  Received:  05/01/92 


TCLP  Wastes 


Waste 

Regulatory 

Code 

Description 

Level* 

MDL* 

Cone .  * 

D004 

Arsenic 

5.0 

0.50 

ND 

D005 

Barium 

100.0 

1.0 

1.8 

D018 

Benzene 

0.5 

0.10 

ND 

D006 

Cadmium 

1.0 

0.030 

ND 

D019 

Carbon  Tetrachloride 

0.5 

0.10 

ND 

D020 

Chlordane 

0.03 

0.02 

ND 

D021 

Chlorobenzene 

100.0 

0.10 

ND 

D022 

Chloroform 

6.0 

0.10 

ND 

D007 

Chromium 

5.0 

0.040 

0.047 

D026 

Total  Cresol 

200.0 

0.025 

ND 

D016 

2  ,4-D 

10.0 

0.02 

ND 

D027 

1 ,4-Dichlorobenzene 

7.5 

0.025 

ND 

D028 

1 , 2-Dichloroethane 

a.  5 

0.10 

ND 

D029 

1 , 1  - Dichloroethylene 

0.7 

0.10 

ND 

D030 

2 ,4- Dinit ro toluene 

0.13 

0.025 

ND 

DO  12 

Endrin 

0.02 

0.004 

ND 

D031 

Hepcachlor  (and  its  Epoxide) 

0.008 

0.004 

ND 

D032 

Hexachlorobenzene 

0.13 

0.025 

ND 

DO  3  3 

Hexachlorobutadiene 

0.5 

0.025 

ND 

D034 

Hexachloroe thane 

3.0 

0.025 

ND 

D008 

Lead 

5.0 

0.50 

ND 

D013 

Lindane 

0.4 

0.004 

ND 

D009 

Mercury 

0.2 

0.0020 

ND 

D014 

Methoxychlor 

10.0 

0.02 

ND 

D035 

Methyl  Ethyl  Ketone 

200.0 

0.40 

ND 

D036 

Nitrobenzene 

2.0 

0.025 

ND 

D037 

Pentachlorophenol 

100.0 

0.13 

ND 

D038 

Pyridine 

5.0 

0.025 

ND 

D010 

Selenium 

1.0 

0.60 

ND 

DO  11 

Silver 

5.0 

0.20 

ND 

D039 

Tetrachloroethylene 

0.7 

0.10 

ND 

D015 

Toxaphene 

0.5 

0.02 

ND 

D040 

Trichloroethylene 

0.5 

0.10 

ND 

D041 

2,4, 5 -Trichlorophenol 

400.0 

0.13 

ND 

D042 

2,4 ,6 -Trichlorophenol 

2.0 

0.13 

ND 

DO  17 

2,4,5-TP  (Silvex) 

1.0 

0.02 

ND 

D043 

Vinyl  Chloride 

0.2 

0.10 

ND 

ND  - 

Below  minimum  detectable 

level 

(MDL) 

TR  - 

Trace  amount  present  but 

below 

MDL 

*  -  mg/1 

TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described  in  the 
Federal  Register,  Volume  55,  No.  126. 

This  is  a  summary  report.  Please  see  the  following  pages  for  full  results. 


RC507 


L-10 


RI  Report:  CRREL 

Section  No.:  Appendix  L 

Revision  No.:  1 


ltd  I  INCH  UUI^ 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I . D . :  9SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001 -02A 
Date  Received:  05/01/92 
Internal  Code;  VS30 


Volatile  Organics  -  System  D 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  EPA  Method  8260  (ref.  c) 

Zero  Headspace  Extraction  Date:  05/05/92 

Analysis  Date:  05/06/92 


Parameter 

MDL* 

Cone  .  * 

Parameter 

MDL* 

Cone .* 

Benzene 

0.10 

ND 

1 , 1 -Dichloroe thy lene 

0.10 

ND 

Carbon  Tetrachloride 

0.10 

ND 

Methyl  Ethyl  Ketone 

0.40 

ND 

Chlorobenzene 

0.10 

ND 

Tetrachloroethylene 

0.10 

ND 

Chloroform 

C.  10 

ND 

Trichloroethylene 

0.10 

ND 

1 , 2  - Dichloroe thane 

0.10 

ND 

Vinyl  Chloride 

0.10 

ND 

Notes 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 

*  -  mg/1 

TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described 
in  the  Federal  Register,  Volume  55,  No.  126. 


QA/QC 

Surrogate  Recoveries: 

1 , 2 -Dichloroethane - d4 :  111  I 

Toluene-d8:  99  % 

p-BFB:  100  % 


Acceptance 

Water 

76-114% 

88-110% 

86-115% 


Criteria : 

_sell _ 

70-121% 

84-138% 

59-113% 


RC507 
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RI  Report: 
Section  No. 
Revision  No 


CRREL 

Appendix  L 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.D.:  9SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001-02M 
Date  Received:  05/01/92 


Parameter 

Arsenic  -  TCLP 
Barium  -  TCLP 
Cadmium  -  TCLP 
Chromium  -  TCLP 
Lead  -  TCLP 
Mercury  -  TCLP 
Selenium  -  TCLP 
Silver  -  TCLP 


MDL* 

Result* 

Digestion 

Date 

Analys is 
Date 

Method  Number 
and  Reference 

0.50 

ND 

05/06/92 

05/07/92 

3010/6010(c) 

1.0 

1.8 

05/06/92 

05/07/92 

3010/6010(c ) 

0.030 

ND 

05/06/92 

05/07/92 

3010/6010(c) 

0.040 

0.047 

05/06/92 

05/07/92 

3010/6010(0 

0.50 

ND 

05/06/92 

05/07/92 

3010/6010(0 

0.0020 

ND 

05/07/92 

05/08/92 

7470(c) 

0.60 

ND 

05/06/92 

05/07/92 

3010/6010(0 

0.20 

ND 

05/06/92 

05/07/92 

3005/6010(0 

Sample  extracted  on  05/04/92. 

Notes:  ND  -  Below  minimum  detectable  level  (MDL) 

*  -  mg/1 

All  metal  results  are  blank  corrected. 

Soil/solid  samples  based  on  sample  dry  weight. 

TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described 
in  the  Federal  Register,  Volume  55,  No.  126. 
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CRREL 

Appendix  L 
1 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I . D . :  9SB1 
Sample  Type:  Solid 


CHAS  Lab  a :  92X0500i-02M 
Date  Received  05/01/92 
Internal  Code:  SS30 


Semi -Volatile  Base/Neutral  and  Acid  Extractable  Organics  -  System  C 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  EPA  Methods  3510/8270  (ref.  c) 


TCLP  Extraction  Date:  05/04/92 
Organic  Extraction  Date:  05/05/92 
Analysis  Date:  05/11/92 


Parameter 

MDL* 

Cone .  * 

Parameter 

MDL* 

Cone  .  * 

Total  Cresols 

0.025 

ND 

Nitrobenzene 

0.025 

ND 

1  , 4  -  Dichlorobenzene 

0.025 

ND 

Pentachlorophenol 

0.13 

ND 

2,4-Dinitrotoluene 

0.025 

ND 

Pyridine 

0.025 

ND 

Hexachlorobenzene 

0.025 

ND 

2,4,5-Trichlorophenol 

0.13 

ND 

Hexachlorobutadiene 

0.025 

ND 

2,4, 6-Trichlorophenol 

0  13 

ND 

Hexachloroe thane 

0.025 

ND 

Notes 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
*  -  mg/1 

TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  3311  as  described 
in  the  Federal  Register,  Volume  55,  No.  126. 


QA/QC 


Surrogate  Recoveries: 

Acceptance 

Criteria : 

Water 

Soil 

2  - Fluorophenol :  36  % 

21-100% 

25-121% 

Phenol-d5:  31  % 

10-94% 

24-113% 

Nitrobenzene-d5:  75  % 

35-114% 

23-120% 

2 - Fluorobiphenyl :  61  % 

43-116% 

30-115% 

2 , 4 , 6 -Tr ibromophenol :  55  % 

10-123% 

19-122% 

Terphenyl -d!4 :  64  % 

33-141% 

18-137% 
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RI  Report: 
Section  No. : 
Revision  No. : 


CRREL 
Appendix  L 
1 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.D.:  9SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001 -02M 
Date  Received:  05/01/92 
Internal  Code:  PS30 


Organochlor ine  Pesticides 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  EPA  Methods  3510/8080  (ref.  c) 

TCLP  Extraction  Date:  05/04/92 
Organic  Extraction  Date:  05/05/92 
Analysis  Date:  05/12/92 


Parameter 

MDL* 

Cone . * 

Endr in 

0.004 

ND 

Lindane  (Gamma -BHC) 

0.004 

ND 

Methoxychlor 

0.02 

ND 

Toxaphene 

0.02 

ND 

Chlordane 

0.02 

ND 

Heptachlor 

0.004 

ND 

Heptachlor  Epoxide 

0.004 

ND 

*  -  mg/1 

ND  -  Below  minimum  detectable  level 

(MDL) 

TR  -  Trace  amount  present  but  below  MDL 
TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311 
as  described  in  the  Federal  Register,  Volume  55,  No.  126. 
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Revision  No. 


CRREL 
Appendix  L 
1 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I .D . :  9SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001-02M 
Date  Received:  05/01/92 
Internal  Code:  HS30 


Chlorinated  Phenoxy  Acid  Herbicides 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  Method  509B  (ref.  b) 

TCLP  Extraction  Date:  05/04/92 
Organic  Extraction  Date:  05/12/92 
Analysis  Date:  05/13/92 


Parameter 

MDL* 

Cone  .  * 

2,4-D 

0.02 

ND 

2,4,5-TP  (Silvex) 

0.02 

ND 

Notes:  *  -  mg/1 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311 
as  described  in  the  Federal  Register,  Volume  55,  No.  126. 
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CRREL 

Appendix  L 
1 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.D.:  13SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001-03 
Date  Received:  05/01/92 


TCLP  Wastes 


Waste  Regulatory 


Code 

Description 

Level* 

MDL* 

Cone . * 

D004 

Arsenic 

5.0 

0.50 

ND 

D005 

Barium 

100.0 

1.0 

ND 

D018 

Benzene 

0.5 

0.10 

ND 

D006 

Cadmium 

1.0 

0.030 

ND 

DO  19 

Carbon  Tetrachloride 

0.5 

0.10 

ND 

D020 

Chlordane 

0.03 

0.02 

ND 

D021 

Chlorobenzene 

100.0 

0.10 

ND 

D022 

Chloroform 

6.0 

0.10 

ND 

D007 

Chromium 

5.0 

0.040 

ND 

D026 

Total  Cresol 

200.0 

0.025 

ND 

DO  16 

2,4-D 

10.0 

0.02 

ND 

DO  2  7 

1,4-Dichlorobenzene 

7.5 

0.025 

ND 

D028 

1 , 2-Dichloroethane 

0.5 

0.10 

ND 

D029 

1,1-Dichloroethylene 

0*  7 

0.10 

ND 

DO  30 

2 , 4 -Dini tro toluene 

0.13 

0.025 

ND 

DO  12 

Endrin 

0.02 

0.004 

ND 

D031 

Heptachlor  (and  its  Epoxide) 

0.008 

0.004 

ND 

D032 

Hexachlorobenzene 

0.13 

0.025 

ND 

D033 

Hexachlorobutadiene 

0.5 

0.025 

ND 

D034 

Hexachl or oe thane 

3.0 

0.025 

ND 

D008 

Lead 

5.0 

0.50 

ND 

D013 

Lindane 

0.4 

0.004 

ND 

D009 

Mercury 

0.2 

0.0020 

ND 

D014 

Methoxychlor 

10.0 

0.02 

ND 

D035 

Methyl  Ethyl  Ketone 

200.0 

0.40 

ND 

D036 

Nitrobenzene 

2.0 

0.02  5 

ND 

D037 

Pentachlorophenol 

100.0 

0.13 

ND 

D038 

Pyridine 

5.0 

0.025 

ND 

D010 

Selenium 

1.0 

0.60 

ND 

D011 

Silver 

5.0 

0.20 

ND 

D039 

Tetrachloroethylene 

0.7 

0. 10 

ND 

D015 

Toxaphene 

0.5 

0.02 

ND 

D040 

Trichloroethylene 

0.5 

0.10 

ND 

D041 

2,4, 5 -Trichlorophenol 

400.0 

0.13 

ND 

D042 

2 ,4 ,6-Trichlorophenol 

2.0 

0.13 

ND 

D017 

2,4,5-TP  (Silvex) 

1.0 

0.02 

ND 

D043 

Vinyl  Chloride 

0.2 

0.10 

ND 

Notes:  ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
*  -  mg/1 

TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described  in  the 
Federal  Register,  Volume  55,  No.  126. 


This  is  a  summary  report. 


Please  see  the  following  pages  for  full 


results . 
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CRREL 

Appendix  L 
1 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.O.:  13SB1 
Sample  Type:  Solid 


CHAS  Ub  #:  92X05001 -03A 
Date  Received:  05/01/92 
Internal  Code:  VS30 


Volatile  Organics  -  System  D 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  EPA  Method  8260  (ref.  c) 

Zero  Headspace  Extraction  Dace:  05/05/92 

Analysis  Date:  05/06/92 


Parameter 

MDL* 

Cone .* 

Parameter 

MDL* 

Cone .* 

Benzene 

0.10 

ND 

1,1  Dichloroethylene 

0.10 

ND 

Carbon  Tetrachloride 

0.10 

ND 

Methyl  Ethyl  Ketone 

0.40 

ND 

Chlorobenzene 

0.10 

ND 

Tetrachloroetliy  1  ene 

0.10 

ND 

Chloroform 

0.10 

ND 

Trichloroethylene 

0.10 

ND 

1 , 2-Dichloroethane 

0.10 

ND 

Vinyl  Chloride 

0.10 

ND 

Notes 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
*  -  mg/1 

TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described 
in  the  Federal  Register,  Volume  55,  No.  126. 


QA/QC 


Surroeate  Recoveries : 

AcceDtance 

Criteria : 

1 , 2  -  Diehl or oe thane -d6 : 

105  % 

Water 

76-116% 

Soil 

70-121% 

Toluene-d8:  98  % 

88-110% 

86-138% 

p-BFB:  99  % 

86-115% 

59-113% 

RC507 
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RI  Report: 
Section  No. : 
Revision  No.: 


CRREL 

Appendix  L 
1 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.D. :  13SB1 
Sample  Type:  Solid 


CHAS  Lab  •:  92X05001-03M 
Date  Received:  05/01/92 


Parameter 

MDL* 

Result* 

Digestion 

Date 

Analysis 

Date 

Method  Number 
and  Reference 

Arsenic  -  TCLP 

0.50 

ND 

05/07/92 

05/08/92 

3010/6010(c) 

Barium  -  TCLP 

1.0 

ND 

05/07/92 

05/08/92 

3010/6010(0 

Cadmium  -  TCLP 

0.030 

ND 

05/07/92 

C5/08/92 

3010/6010(0 

Chromium  -  TCLP 

0.040 

ND 

05/07/92 

05/08/92 

3010/6010(0 

Lead  -  TCLP 

0.50 

ND 

05/07/92 

05/08/92 

3010/6010(0 

Mercury  -  TCLP 

0.0020 

ND 

05/07/92 

05/08/92 

7470(c) 

Selenium  -  TCLP 

0.60 

ND 

05/07/92 

05/08/92 

3010/6010(0 

Silver  -  TCLP 

0.20 

ND 

05/07/92 

05/08/92 

3005/6010(0 

Sample  extracted  on  05/'*4/92. 


Notes:  ND  -  Below  minimum  detectable  level  (MDL) 

*  -  mg/1 

All  metal  results  are  blank  corrected. 


Soil/solid  samples  based  on  sample  dry  weight. 


TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described 
in  the  Federal  Register,  Volume  55,  No.  126. 
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fleanHarbors 


Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.D.:  13SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001 -03M 
Date  Received:  05/01/92 
Internal  Code:  SS30 


Semi-Volatile  Base/Neutral  and  Acid  Extractable  Organics  -  System  C 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  EPA  Methods  3510/8270  (ref.  c) 


TCLP  Extraction  Date:  05/04/92 
Organic  Extraction  Date:  05/06/92 
Analysis  Date:  05/11/92 


Parameter 

MDL* 

Cone  .* 

Parameter 

MDL* 

Cone  .* 

Total  Cresols 

0.025 

ND 

Nitrobenzene 

0.025 

ND 

1 ,4-Dichlorobenzene 

0.025 

ND 

Pentachlorophenol 

0.13 

ND 

2 ,4-Dinitrotoluene 

0.025 

ND 

Pyridine 

0.025 

ND 

Hexachlorobenzene 

0.025 

ND 

2,4, 5-Trichloropbenol 

0.13 

ND 

Hexachlorobutadiene 

0.025 

ND 

2,4, 6 -Tr i chlorophenol 

0.13 

ND 

Hexachloroe thane 

0.025 

ND 

Notes 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
*  -  mg/1 

TCLP  =  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311  as  described 
in  the  Federal  Register,  Volume  55,  No.  126. 


QA/QC 


Surroeate  Recoveries: 

Acceptance 

Criteria : 

Water 

Soil 

2 - Fluorophenol :  46  % 

21-100% 

25-121% 

Phenol-d5:  43  % 

10-94% 

24-113% 

Nitrobenzene -d5 :  81  % 

35-114% 

23-120% 

2 -Fluorobiphenyl :  71  % 

43-116% 

30-115% 

2 , 4 , 6-Tribromophenol :  65  % 

10-123% 

19-122% 

Terphenyl-dl4 :  66  % 

33-141% 

18-137% 
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Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.D.:  13SB1 
Sample  Type:  Solid 


CHAS  Lab  #:  92X05001-03M 
Date  Received:  05/01/92 
Internal  Code:  HS30 


Chlorinated  Phenoxy  Acid  Herbicides 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  Method  509B  (ref.  b) 

TCLP  Extraction  Date:  05/04/92 
Organic  Extraction  Date:  05/12/92 
Analysis  Date:  05/13/92 


Parameter 

MDL* 

Cone .  * 

2  ,4-D 

0.02 

ND 

2,4,5-TP  (Silvex) 

0.02 

ND 

Notes : 


TCLP  - 


*  -  mg/1 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
Toxicity  Characteristic  leaching  Procedure, 
as  described  in  the  Federal  Register,  Volume 


EPA  Method  1311 
55,  No.  126. 
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Client:  Clean  Harbors  of  Kingston,  Inc. 
Sample  I.D. :  13SB1 
Sample  Type:  Solid 


CHAS  Lab  # :  92X05001 -03M 
Date  Received:  05/01/92 
Internal  Code:  PS30 


Organochlorine  Pesticides 
Toxicity  Characteristic  Leaching  Procedure  (TCLP) 
by  EPA  Methods  3510/8080  (ref.  c) 

TCLP  Extraction  Date:  05/04/92 
Organic  Extraction  Date:  05/06/92 
Analysis  Date:  05/12/92 


Parameter 

MDL* 

Cone  .  * 

Endrin 

0.004 

ND 

Lindane  (Gamma-BHC) 

0.004 

ND 

Methoxychlor 

0.02 

ND 

Toxaphene 

0.02 

ND 

Chlordane 

0.02 

ND 

Heptachlor 

0.004 

ND 

Heptachlor  Epoxide 

0.004 

ND 

Notes:  *  -  mg/1 

ND  -  Below  minimum  detectable  level  (MDL) 

TR  -  Trace  amount  present  but  below  MDL 
TCLP  -  Toxicity  Characteristic  Leaching  Procedure,  EPA  Method  1311 
as  described  in  the  Federal  Register,  Volume  55,  No.  126. 
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>ttneea  for  Cheatcai  Aaeiveia  o t  Water  an«  Woe tee.'  Pukllcetlon  tPA-000/4-;«-01c.  . tnviraaeteiei 
Protection  Atencr.  £n»i raaaaacai  noaitormi  ana  Sueeare  Laeeretery.  Clneieaati.  .7’»,  rtviaaa  nartn  HU. 

*'caaoare  .no  mean  (:•  tr.o  (aaaiaatian  at  Water  ana  Waacawatar.'  l»tn  «a..  aaericaa  Mil!  naaitn 
AaaeciAtien.  aaarteaa  water  wane  Aoeeciatloo.  water  nUutita  Central  Poeoretion.  weeaiattaa.  2.Z. .  ;»»S. 


“Tan  natnaaa  t or  tvaiuacia*  Solid  Waata:  Pheeical/Ckeeicai  Hetneea.*  2na  ta.  .  t 

Pretictiea  Atoecy.  Of  Met  at  Salta  Waata  aaa  teertaacy  taaaaaaa.  Weeaiaftea.  0.:..  .<l>  |*I3. 


‘Tha  Oataraiaatlaa  af  Polrckieriaated  Slaaaavla  ta  Traaafaraar  riuta  ana  Waata  OUi.‘  Pekllcatiaa  Ul- 
tCO/4-11-041.  U.J.  InnrHMiitl  Pratactiaa  «|uer,  bTimatatal  Mealtariat  ana  luoeert  Uaereiery, 
Claciaaati.  ltd. 

’Ztk-Clr  Ortaatc  a aaiaaaa  of  Law  aaa  Haalua  Maiaraaiu  Waata  Saaala  (Water  aaa  Soil)  Precoeareo  tawlalaa.' 
J.S.  loTiraneaat al  Protection  ataacr.  Jalp  IMS. 

*Taat  Procedareo  for  wainaa  at  Orfaatc  fellutaata. *  Cat.  of  Federal  let  mat  ion..  aaaaaata  a.  fart  111. 
♦  WiT  ..  .Mi. 

>eaeertaeat  of  Puritanic  Ortaatc  Caantaat  in  Drlaclat  water  aw  u<  CaraMiatraana/tuaa  Saaatreeatrr. * 
nataea  !J*,  U.S.  Innreeaaatal  Pretictiea  Ataacr,  tawiraaaaatal  noaitermt  aaa  Swaaart  Leaeratarr, 
Clactaaatl. 


'fraaenaad  Precaaarte  for  Kaaaaraaaat  af  latlaacttwicr  la  Crinkle*  Water.'  Puklicatiaa  !•  '-rc  '4-SO-032, 
O.S.  tawiraaaaatal  Pratactiaa  ataacr.  fawiraaaeatAl  ttemitariat  aaa  Swaaart  Uaatatarr.  C.  <r  ill.  Wfut 
1*10. 

*Sleae  Harkara  latlalatieal  fa  vl  raaaaatal  Aaalytlcal  Precede  ran.*  Clean  Haraora  Aaalrttcal  Samtaa. 
Iraiatreo.  HA.  Octaeor  1*IS.  gm | 

^NatMda  for  Cklarsaatat  Pnoaery  Acid  tarkUldaa  la  ladaa trial  tfflwaata,  *  XDOAJLL.  Claciaaatl.  Meweeaer 

'laaaal  keek  of  Staadarda.*  Soctlaa  11:  Water  and  lawireaaeettl  Tackaalatp,  Vela.  II. 01-11. 04,  Ataontaa 
Sectary  far  Taatla t  aad  lucanala,  Pklladalakia .  1111,  IM4,  itts. 

Matkedt  for  loaaldlaa.  Chlartaatad  Ortaatc  Caaaaaaaa.  Pcatacaieraeaaaal  and  Pooticldoa  la  Water  aaa 
Waatawatar,*  O.S.  tawiraaaaatal  Prateettaa  Ataacr.  Saataaiaar  lift. 

‘Nataeda  far  Orraaacaleriac  Paattcttoa  la  Uaaatrtal  tfflaaata.*  ffiOUL.  tawiraaaaatal  Pratactiaa  Ataacr. 
Clactaaatl,  Hewaeeev  IS,  1*71. 

*Hetkedo  far  Do tarmtaatiaa  of  laarraate  Sukataacea  la  Water  aad  Pluwtal  Sadlaaata.*  Teckataeee  af  Water- 
Uaaarcaa  lawoa titattea  of  cat  U.S.  Ceaiaelcal  Sarwap,  Seek  S,  Cfcaetar  A-l,  O.S.  Deaerteaat  of  tko 
later tar.  1971. 

Kumimhi  af  Trlkalaeaiaaaaa  ta  irltklli  Water  ky  tea  C k r— a tatraaky/kaao  leeccreaotry  aad  Selected  tad 
Naattartat.*  Backed  101. 1,  v.S.  Uwiraaaaeul  Prttit<»n  aiik;,  • — :  Manorial  aad  teaaart 

Lafceratdry,  Cleat  aaa  tt. 

*Tke  Aaalyata  of  Trike  loaotioaoo  ta  Plalakad  Water,  ay  tko  Perce  aad  tree  Ha  teed.*  O.S.  - -  , , ,  | 

PrdtddttdB  At  eery,  tewiraaeiml  keel  tar  tat  aad  town  Lakeretery,  r, ........ 

*Tkd  Aaeirtta  af  Trtkalaaatkaeaa  ta  Drtaklat  Water  ky  UtaU/Uoald  tccracitaa,*  O.S.  tewtraea  aaal 
Prataattaa  Ataacy.  UwinaMitl  keattertat  aad  lawyers  U karatary,  auiMU. 

‘Official  Mack aaa  af  Aaetyata.*  Aaaeatactea  af  Official  Acalyttcml  ctauau,  lick  an.,  lift. 

*latk  kaadkaaa  at  Water  Aaelyeta.'  teak  rkaaia.l  Ceaaaay,  Uwaiaad,  CO.  lift. 

I.N.  Prlcktrd  aad  T.P.  On  a  all.  *Laald  Naa«maaat  af  la-222  Ceeeaarrattaea  la  water  wtti  a  CtaaMtl 
Uaatd  Setae tlltctea  Ceaacer,'  bliU  PayOltd,  »at.  33,  1*77,  JT7-J»1. 

'Parra  1m  Predeata  aad  Utnuau  C)i  SM-B1M0,-  laaaal  Um  af  ATDf  Staadarao.  Valaea  J.Oi.  - 

leetaty  far  Taattat  aaa  Mater  Lain,  Pkl  ladelakla.  IMS. 


f IU1  r  BtftHitMti  a  cat  rata;  *~i 

m*  SkMOtla,  AUitalaku.  IMS. 
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APPENDIX  H 
ANALYTICAL  RESULTS 
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INSTALLATION  RESTORATION  PROGRAM 

CHEMICAL  REPORT 
Mon  J un  1  08:20:09  1992 


For  Parameters  : 

Installation  -  Cold  Regans  Res  &  Eng  Lab,  NH 

Beginning  Date  «  Ol-jan-92 

Ending  Date  »  01-jun-92 

Media  Type  «  Chemical  Soil 

Maximum  <X,  Y)  -  H19933,  4844996) 

Minimum  (X,  V)  -  (719326,  4844457) 

Booleans  -  Y 
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Jun  1,  1992  Installation:  Cold  Regions  Res  &  Eng  Lab,  NHPage  1 

Analytical  Results  for  Chemical  Soil 
From:  01-jan-92  To:  01-jun-92 


Site:  BORE  10SB1 


SAMPLE 

SAMPLE 

TEST 

DEPTH  {ft 

)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

9.5 

1 4- jan- 1992 

00 

TPHC 

LT 

7 . 36e  +  0 1 

UGG 

4.5 

14- jan-1992 

00 

TPHC 

LT 

7 . 46e*01 

UGG 

0.5 

14- jan-1992 

00 

TPHC 

LT 

7 . 47e+01 

UGG 

0.0 

1 4- jan-1 99  2 

LM1  6 

111TCE 

LT 

4 . 2  Oe -0  3 

UGG 

0.0 

14- jan-1992 

LM16 

111TCE 

LT 

4  .  20e-03 

UGG 

0.0 

14- jan-1992 

LM1  6 

111 TCE 

LT 

4  .  20e-03 

UGG 

0.0 

14- jan-1992 

LM1 6 

112TCE 

LT 

2 . 00e-02 

UGG 

0.0 

14- jan-1992 

LM1  6 

112TCE 

LT 

2 . 00e-02 

UGG 

0.0 

14- jan-1992 

LM16 

112TCE 

LT 

2 . 00e-02 

UGG 

0.0 

14- jan-1992 

LM16 

11DCE 

LT 

1 .90e-02 

UGG 

0.0 

14-jan-1992 

LM1 6 

11DCE 

LT 

1 .90e-C2 

UGG 

0.0 

14- jan-1992 

LM1 6 

11DCE 

LT 

1  . 90e-C2 

UGG 

0.0 

14- jan-1992 

LM1 6 

11DCLE 

LT 

1  .  70e-03 

UGG 

0.0 

14-jan-1992 

LM1 6 

11DCLE 

LT 

1  .  70e-C3 

UGG 

0.0 

14- jan-1992 

LM16 

UDCLE 

LT 

1  .70e-03 

UGG 

0.0 

14-jan-1992 

LM16 

12DCE 

LT 

2 . 00e-03 

UGG 

0.0 

14- jan-1992 

LM 1 6 

12DCE 

LT 

2 . 00e-03 

UGG 

0.0 

14- jan-1992 

LM1  6 

12DCE 

LT 

2  .  00e-03 

UGG 

0.0 

1 4  - j  an-1992 

LM16 

12DCLB 

LT 

1  .  2 Oe- 0  3 

UGG 

0.0 

14- jan-1992 

LmI  6 

12DCLB 

LT 

1.20c-C3 

UGG 

0.0 

1 4- jan-1992 

LM1  6 

12DCLB 

LT 

1 . 2  Oe-O  3 

UGG 

0.0 

14- jan-1992 

LM16 

UDCLE 

LT 

3 . 1 Oe- 0  3 

UGG 

0.0 

1 4- j  an-1 992 

LM16 

12DCLE 

LT 

3  .  10e-03 

UGG 

0.0 

14- jan-1992 

LMI  6 

UDCLE 

LT 

3  .  10e-03 

UGG 

0.0 

14-jan-1992 

LMI  6 

12DCLP 

LT 

2 . 2  Oe- C  3 

UGG 

0.0 

14- jan-1992 

LM  1  6 

12DCLP 

LT 

2 . 2  Oe- 0  3 

UGG 

0.0 

14- jan-1992 

LMI  6 

12DCLP 

LT 

2 . 2  Oe -  0  3 

UGG 

0.0 

14-^an-1992 

LM16 

12DMB 

ND 

2  .  0Ce-03 

UGG 

0.0 

14- jan-1992 

LMI  6 

12DMB 

ND 

2 . OOe- 0  3 

UGG 

0.0 

14- jan-1992 

LM  1 6 

12DMB 

ND 

2 . 0  0  e  -  0  3 

UGG 

0.0 

1 4- jan-1 992 

LMI  6 

13DCLB 

LT 

2  .  OOe-C  3 

UGG 

0.0 

14- jan-1992 

LM  1  6 

13DCLB 

LT 

2 . 00e-03 

UGG 

0.0 

14- jan-1992 

LMI  6 

13DCLB 

LT 

2 . 00e-03 

UGG 

0.0 

14- jan-1992 

LMl  6 

13DCP 

LT 

1  .  30e-03 

UGG 

0.0 

14- jan-1 992 

LM  1 6 

1  3DCF 

LT 

1 .  30e-03 

UGG 

0.0 

14- jan-1992 

LMl  6 

1  3DCP 

LT 

1 .  30e-C3 

UGG 

0.0 

14- jan-1992 

LMI  6 

1  3DMB 

ND 

2 . 00e-03 

UGG 

0.0 

14- jan-1992 

LMl  6 

1  3DMB 

ND 

2  .  O0e-C3 

UGG 

0.0 

14-jan-1992 

LMl  6 

1  3DMB 

ND 

2 . 0  Oe- 0  3 

UGG 

0.0 

14- jan-1992 

LMl  6 

1 4DCLB 

LT 

9 . 00e-04 

0.0 

14-jan-1992 

LMl  6 

1 4DCLB 

LT 

9 . 00e-04 

UGG 

0.0 

14-jan-1992 

LMl  6 

1 4DCLB 

LT 

9 . 00e-04 

UGG 

0.0 

14-jan-1992 

LMl  6 

2CLEVE 

LT 

4  .  e0e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

2CLEVE 

LT 

4  .  SOe-02 

UGG 

0.0 

14- jan-1992 

LM  1 6 

2CLEVE 

LT 

4 . BOe-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

ACET 

ND 

1 . OOe -  0  2 

UGG 

0.0 

14- jan-1992 

LM  1 6 

ACET 

ND 

1 . 00e-02 

UGG 
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( continued  ) 

SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

14- jan-1992 

LM1 6 

ACET 

ND 

1 .00e-02 

UGG 

0.0 

1 4- jan-1 992 

LM16 

BRDCLM 

LT 

3 . 30e-03 

UGG 

0.0 

14- jan-1992 

LM1 6 

BRDCLM 

LT 

3 . 30e-03 

UGG 

0.0 

14- jan-1992 

LM1 6 

BRDCLM 

LT 

3 . 30e-03 

UGG 

0.0 

14- jan-1992 

LM1  6 

C13DCP 

ND 

S.00e-03 

UGG 

0.0 

14- jan-1992 

LMl  6 

C13DCP 

ND 

5 . 00e-03 

UGG 

0.0 

14- jan-1992 

LM1 6 

C13DCP 

ND 

S.00e-03 

UGG 

0.0 

1 4- j  an-1 99  2 

LMl  6 

C2AVE 

ND 

1 . 00e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

C2AVE 

ND 

1 . 00e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

C2AVE 

ND 

1  .  00e-02 

UGG 

0.0 

14-jan-1992 

LMl  6 

C2H3CL 

LT 

1 . 50e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

C2H3CL 

LT 

1 .50e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

C2H3CL 

LT 

1 . 50e- 02 

UGG 

0.0 

14- jan-1992 

LMl  6 

C2H5CL 

LT 

2.70e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

C2HSCL 

LT 

2 . 70e-02 

UGG 

0.0 

1 4- jan-1992 

LMl  6 

C2H5CL 

LT 

2 . 70e-02 

UGG 

0.0 

1 4- jan-1 992 

LMl  6 

C6H6 

LT 

2 . 9  Oe-O  3 

UGG 

0.0 

14- jan-1992 

LMl  6 

C6H6 

LT 

2 , 90e-03 

UGG 

0.0 

14- jan-1992 

LMl  6 

C6H6 

LT 

.  2 . 90e-03 

UGG 

0.0 

14- jan-1992 

LMl  6 

CCL3F 

ND 

5 . 0  Oe-O  3 

UGG 

0.0 

14- jan-1992 

LMl  6 

CCL3F 

ND 

5 . 0Qe-03 

UGG 

0.0 

14- jan-1992 

LMl  6 

CCL3F 

ND 

5 . 00e-03 

UGG 

0.0 

1 4- j  an-1992 

Lm16 

CCL4 

LT 

5 . 60e-O3 

UGG 

0.0 

14- jan-1992 

LMl  6 

CCL4 

LT 

5 . 60e- 0  3 

UGG 

0.0 

14- jan-1992 

LMl  6 

CCL4 

LT 

5 . 60e-03 

UGG 

0.0 

14- jan-1992 

LMl  6 

CH2CL2 

5.  36e-03 

UGG 

0.0 

14- jan-1992 

LM16 

CH2CL2 

5 . 42e-0  3 

UGG 

0.0 

J 4- jan-1992 

LMl  6 

CH2CL2 

5 . 50e-0  3 

UGG 

0.0 

14- jan-1992 

LMl  6 

CH3BR 

ND 

1  .00e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

CH3BR 

ND 

1 . 00e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

CH3BR 

ND 

1 .00e-02 

UGG 

0.0 

1 4- jan-1992 

LM16 

CH3CL 

LT 

1  .  70e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

CH3CL 

LT 

1 .70e-02 

UGG 

0.0 

14-jan-1992 

LMl  6 

CH3CL 

LT 

1  .70e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

CHBR3 

LT 

1 ,80e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

CHBR  3 

LT 

1 .80e-02 

UGG 

0.0 

14- jan-1992 

LMl  6 

CHBR3 

LT 

1 .80e-02 

UGG 

0.0 

14- jan-1992 

LM16 

CHCL3 

LT 

2.  30e-03 

UGG 

0.0 

14-j an-1992 

LMl  6 

CHCL3 

LT 

2 . 30e- 0  3 

UGG 

0.0 

14- jan-1992 

LMl  6 

CHCL3 

LT 

2  .  30e-0 3 

UGG 

0.0 

14- jan-1992 

LMl  6 

CLC6H5 

LT 

2 . 80e-03 

UGG 

0.0 

14-jan-1992 

LMl  6 

CLC6H5 

LT 

2 . 80e-03 

UGG 

0.0 

1 4- jan-1992 

LMl  6 

CLC6H5 

LT 

2 . 60e-03 

UGG 

0.0 

14-jan-1992 

LMl  6 

CS2 

ND 

5 . 00e-0  3 

UGG 

0.0 

14-jan-1992 

LMl  6 

CS2 

ND 

5  .  OOe- 0  3 

UGG 

0.0 

14- jan-1992 

LMl  6 

CS2 

ND 

5 . 00e-03 

UGG 

0.0 

14- jan-1992 

LM 1 6 

DBRCLM 

LT 

1 . 40e-02 

UGG 

0 . 0 

14- jan-1992 

LMl  6 

DBRCLM 

LT 

1 . 4  Oe-O  2 

UGG 
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( continued ) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

0.0 

14- jan-1992 

LM1 6 

DBRCLM 

LT 

1 ,40e-02 

0.0 

14- jan-1992 

LM1 6 

ETC6H5 

LT 

3  .  30e-03 

0.0 

14- jan-1992 

LM1 6 

ETC6H5 

LT 

3.  30e-03 

0.0 

14- jan-1992 

LM1 6 

ETC6H5 

LT 

3.  30e-03 

0.0 

14-jan-1992 

LMl  6 

MEC6H5 

LT 

8 . 40e~03 

0.0 

14-jan-1992 

LM16 

MEC6HS 

LT 

8 . 40e-03 

0.0 

14- jan-1992 

LMl  6 

MEC6H5 

LT 

8 . 4 Oe-O 3 

0.0 

14-jan-1992 

LMl  6 

MEK 

ND 

1.00e-02 

0.0 

1 4- jan-1 99  2 

LMl  6 

MEK 

ND 

1  .00e-02 

0.0 

14- jan-1992 

LM16 

MEK 

ND 

1 .00e-02 

0.0 

14- jan-1992 

LM16 

MI  BK 

ND 

1 .00e-02 

0.0 

14- jan-1992 

LMl  6 

MI  BK 

ND 

1 .00e-02 

0.0 

1 4- jan-1992 

LM16 

MIBK 

ND 

1.00e-02 

0.0 

14- jan-1992 

LMl  6 

MNBK 

ND 

1 .  00e-02 

0.0 

14- jan-1992 

LMl  6 

MNBK 

ND 

1 .  00e-02 

0.0 

14- jan-1992 

LMl  6 

MNBK 

ND 

1  .  00e-02 

0.0 

14- jan-1992 

LMl  6 

STYR 

ND 

5 . 00e-03 

0.0 

14- jan-1992 

LMl  6 

STYR 

ND 

5 . 00e-03 

0.0 

14- jan-1992 

LMl  6 

STYR 

ND 

5 . 00e-03 

0.0 

14- jan-1992 

LMl  6 

T13DCP 

ND 

5 . 00e-0  3 

0 . 0 

14- jan-1992 

LMl  6 

T13DCP 

ND 

5 . OOe- 0  3 

0.0 

14- jan-1992 

LMl  6 

T13DCP 

ND 

5 . 00e-03 

0.0 

14- jan-1992 

LMl  6 

TCLEA 

LT 

1  .  60e~  0  3 

0.0 

14- jan-1992 

LMl  6 

TCLEA 

LT 

1  .  60e-03 

0.0 

14- jan-1992 

LMl  6 

TCLEA 

LT 

1 ,60e-03 

0.0 

14- jan-1992 

LMl  6 

TCLEE 

LT 

1 .90e-03 

0.0 

14- jan-1992 

LMl  6 

TCLEE 

LT 

1  .90e-03 

0.0 

14- jan-1992 

LMl  6 

TCLEE 

LT 

1  .90e-03 

0.0 

1 4- jan-1 992 

LM16 

TRCLE 

LT 

3 . 8 Oe- 0 3 

0 . 0 

14- jan-1992 

LM16 

TRCLE 

LT 

3  .  8 Oe-O  3 

0 . 0 

14- jan-1992 

LMl  6 

TRCLE 

LT 

3 . 80e~03 

0.0 

14- jan-1992 

LMl  6 

UNK166 

3 . 80e-0  3 

Site:  BORE 

13SB1 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

6.5 

20- jan-1992 

00 

TPHC 

LT 

7  .  44e+01 

2.5 

20- jan-1992 

00 

TPHC 

LT 

7  .  45e  +  01 

6.5 

20- jan-1992 

00 

TPHC 

LT 

7  .  45e  +  01 

18.0 

20- jan-1992 

00 

TPHC 

LT 

7 . 46e+01 

18.0 

20- jan-1992 

00 

TPHC 

LT 

7 . 46e  +  01 

2.5 

20- jan-1992 

LM 1  6 

111 TCE 

LT 

4  .  2 Oe-O  3 

6.5 

20- jan-1992 

LMl  6 

111TCE 

LT 

4  .  20e~03 

6.5 

20- jan-1992 

LMl  6 

111TCE 

LT 

4 . 20e-03 

RC507 


M-6 


UNITS 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 


UNITS 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 
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SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

18.0 

20- jan-1 992 

LM16 

111TCE 

LT 

4 . 20e-03 

UGG 

18.0 

20- jan-1992 

LM16 

111TCE 

LT 

4 . 20e-03 

UGG 

2.5 

20- jan-1 992 

LM1 6 

112TCE 

LT 

2. 00e-02 

UGG 

6.5 

20- jan-1992 

LM1 6 

112TCE 

LT 

2 . 00e-02 

UGG 

6.5 

20- jan-1992 

LM1 6 

112TCE 

LT 

2. 00e-02 

UGG 

18.0 

20- jan-1992 

LM1 6 

112TCE 

LT 

2 . OOe-02 

UGG 

18.0 

20- jan-1992 

LM1 6 

112TCE 

LT 

2 . 00e-02 

UGG 

2.5 

20- jan-1992 

LM16 

11DCE 

LT 

1 ,90e-02 

UGG 

6.5 

20- jan-1992 

LM16 

11DCE 

LT 

1 .90e-02 

UGG 

6.5 

20- jan-1992 

LM1 6 

11DCE 

LT 

1 .90e-02 

UGG 

18.0 

20- jan-1992 

LM16 

11DCE 

LT 

1 . 90e~02 

UGG 

18.0 

20- jan-1992 

LM1 6 

11DCE 

LT 

1 . 90e~02 

UGG 

2.5 

20- jan-1992 

LM16 

H  DOLE 

LT 

1 . 70e-D3 

UGG 

6.5 

20- jan-1992 

LM16 

11DCLE 

LT 

1  .  70e- 0  3 

UGG 

6.5 

20- jan-1992 

L  Ml  6 

11DCLE 

LT 

1 .  70e-03 

UGG 

18.0 

20- jan-1992 

LM16 

11DCLE 

LT 

1 .70e-03 

UGG 

18.0 

20- jan-1992 

LM16 

11DCLE 

LT 

1  .  70e-03 

UGG 

6.5 

20- jan-1992 

LM16 

12DCE 

1  . 17e-0  3 

UGG 

2.5 

20- jan-1992 

LM1 6 

12DCE 

LT 

2. 00e-03 

UGG 

6.5 

20- jan-1992 

LM1 6 

12DCE 

LT 

2 . 00e-03 

UGG 

18.0 

20- jan-1992 

LM1 6 

12DCE 

LT 

2 . 00e-03 

UGG 

18.0 

20- jan-1992 

LM16 

12DCE 

LT 

2 . 00e-03 

UGG 

2.5 

20- jan-1992 

LM1  6 

12DCLB 

LT 

1 .20e-03 

UGG 

6.5 

20- jan-1992 

LM16 

12DCLB 

LT 

1 .20e-03 

UGG 

6.5 

20- jan-1992 

LM1 6 

12DCLB 

LT 

1 .20e-03 

UGG 

18.0 

20- jan-1992 

LM1  6 

12DCLB 

LT 

1  .  20e-03 

UGG 

18.0 

20- jan-1992 

LM1 6 

12DCLB 

LT 

1.20e~03 

UGG 

2.5 

20- jan-1992 

LM16 

12DCLE 

LT 

3 . 1 Oe- 0  3 

UGG 

6.5 

20- jan-1992 

LM1 6 

12DCLE 

LT 

3.  10e-03 

UGG 

6.5 

20- jan-1992 

LM16 

12DCLE 

LT 

3 . 10e-03 

UGG 

18.0 

20- }an- 1992 

LM16 

12DCLE 

LT 

3  . 10e-03 

UGG 

15.0 

20- jan-1992 

LM1  6 

12DCLE 

LT 

3 . 1 Oe-O  3 

UGG 

2.5 

20- jan-1992 

LM1 6 

12DCLP 

LT 

2 . 20e-03 

UGG 

6.5 

20- jan-1992 

LM1 6 

12DCLP 

LT 

2 . 20e- 0  3 

UGG 

6.5 

20- jan-1992 

LM16 

12DCLP 

LT 

2 . 20e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

12DCLP 

LT 

2 . 20e-03 

UGG 

18.0 

20- jan-1992 

LM1 6 

12DCLP 

LT 

2 . 20e-03 

UGG 

2.5 

20- jan-1992 

LMl  6 

12DMB 

ND 

2 . 00e-03 

UGG 

6.5 

20- jan-1992 

LMl  6 

1 2  DKB 

ND 

2 . 00e-03 

UGG 

6.5 

20- jan-1992 

LMl  6 

1  2DMB 

ND 

2 . 00e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

12DMB 

ND 

2 . 00e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

12DMB 

ND 

2 . 00e-03 

UGG 

2.5 

20-jan-1992 

LMl  6 

13DCLB 

LT 

2 . 00e-03 

UGG 

6.5 

20- jan-1992 

LMl  6 

13DCLB 

LT 

2 . 00e-0  3 

UGG 

6.5 

20- jan-1992 

LMl  6 

13DCLB 

LT 

2 . 00e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

1 3DCLB 

LT 

2 . 00e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

13DCLB 

LT 

2  .  OOe- 03 

UGG 

2.5 

20- jan-1992 

LMl  6 

1  3DCP 

LT 

1  .  30e-03 

UGG 
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SAMPLE 

DEPTH 

SAMPLE 
(ft)  DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

6.5 

20- jan-1992 

LMl  6 

13DCP 

LT 

1  .  30e-03 

UGG 

6.5 

20- jan-1992 

LM16 

13DCP 

LT 

1  .  30e-0 3 

UGG 

18.0 

20- jan-1992 

LMl  6 

13DCP 

LT 

1 . 30e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

13DCP 

LT 

1 .  30e-03 

UGG 

2.5 

20- jan-1992 

LMl  6 

13DMB 

ND 

2 . 00e-03 

UGG 

6.5 

20- jan-1992 

LMl  6 

13DMB 

ND 

2 . 00e-03 

UGG 

6.5 

20- jan-1992 

LMl  6 

13DMB 

ND 

2 . 00e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

13DMB 

ND 

2 . 00e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

13DMB 

ND 

2 . 00e-03 

UGG 

2.5 

20- jan-1992 

LM16 

14DCLB 

LT 

9 . 00e-04 

UGG 

6.5 

20- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

6.5 

20- jan-1992 

LMl  6 

1 4DCLB 

LT 

9 . 00e-04 

UGG 

18.0 

20- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

18.0 

20- jan-1992 

LM16 

14DCLB 

LT 

9 . 00e-04 

UGG 

2.5 

20- jan-1992 

LM16 

2CLEVE 

LT 

4 . 80e-02 

UGG 

6.5 

20- jan-1992 

LMl  6 

2CLEVE 

LT 

4 . 80e-02 

UGG 

6.5 

20- jan-1992 

LM16 

2CLEVE 

LT 

4 . 80e-02 

UGG 

18.0 

20-jan-1992 

LMl  6 

2CLEVE 

LT 

4 . 80e-02 

UGG 

18.0 

20- j  an-1 992 

LMl  6 

2CLEVE 

LT 

4 . 80e-02 

UGG 

2.5 

20-jan-1992 

LM16 

ACET 

ND 

1 .00e-02 

UGG 

6.5 

20- jan-1992 

LM16 

ACET 

ND 

1 .00e-02 

UGG 

6.5 

20- jan-1992 

LMl  6 

ACET 

ND 

1 .00e-02 

UGG 

18.0 

2  0- jan-1 992 

LM16 

ACET 

ND 

1.00e-02 

UGG^fe 

UGG^|r 

18.0 

20- jan-1992 

LMl  6 

ACET 

ND 

1 .00e-02 

2.5 

20- jan-1992 

LMl  6 

BRDCLM 

LT 

3 . 30e-03 

UGG 

6.5 

20- jan-1992 

LMl  6 

BRDCLM 

LT 

3.  30e-03 

UGG 

6.5 

20- jan-1992 

LMl  6 

BRDCLM 

LT 

3.  30e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

BRDCLM 

LT 

3  .  3 Oe-O  3 

UGG 

18.0 

20- jan-1992 

LM16 

BRDCLM 

LT 

3 . 30e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

C12DCE 

7 . 6 4e- 0 3 

UGG 

6.5 

20-jan-1992 

LMl  6 

C12DCE 

1 . 17e-02 

UGG 

6.5 

20- jan-1992 

LM16 

C12DCE 

3 . 58e-02 

UGG 

2.5 

20- jan-1992 

LMl  6 

C13DCP 

ND 

5 . 00e-03 

UGG 

6.5 

20- jan-1 992 

LMl  6 

C13DCP 

ND 

5 . 00e-03 

UGG 

6.5 

20-jan-1992 

LMl  6 

C13DCP 

ND 

5 . 00e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

C13DCP 

ND 

5 . 00e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

C13DCP 

ND 

5 . 00e-03 

UGG 

2.5 

20- jan-1992 

LMl  6 

C2AVE 

ND 

1 . 00e-02 

UGG 

6.5 

20- jan-1992 

LMl  6 

C2AVE 

ND 

1.00e-02 

UGG 

6.5 

20-jan-1992 

LMl  6 

C2AVE 

ND 

1 .00e-02 

UGG 

18.0 

20- jan-1992 

LMl  6 

C2AVE 

ND 

1  .00e-02 

UGG 

18.0 

20- jan-1992 

LMl  6 

C2AVE 

ND 

1  .00e-02 

UGG 

2.5 

20- jan-1992 

LM 1 6 

C2H3CL 

LT 

1 .50e-02 

UGG 

6.5 

20- jan-1992 

LMl  6 

C2H3CL 

LT 

1 . 50e-02 

UGG 

6 . 5 

20- jan-1992 

LMl  6 

C2H3CL 

LT 

1 .50e-02 

UGG 

18.0 

20- jan-1992 

LMl  6 

C2H3CL 

LT 

1  .  50e-02 

UGG 

18.0 

20- jan-1 992 

LMl  6 

C2H3CL 

LT 

1 . 50e-02 

UGG 

2.5 

20- jan-1992 

LM16 

C2H5CL 

LT 

2 . 70e-02 

UGG 
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SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 

6.5 

20- jan-1992 

6.5 

20- jan-1992 

18.0 

20- jan-1992 

18.0 

20- jan-1992 

2.5 

20- jan-1992 

6.5 

20- jan-1992 

6.5 

20- jan-1992 

18.0 

20- jan-1992 

18.0 

20- jan-1992 

2.5 

20- jan-1992 

6.5 

20-jan-1992 

6.5 

20- jan-1992 

18.0 

20- jan-1992 

18.0 

20- jan-1992 

2.5 

20- jan-1992 

6.5 

20- jan-1992 

6.5 

20- jan-1992 

18.0 

20- jan-1992 

18.0 

20- jan-1992 

2.5 

20- jan-1992 

6.5 

20- jan-1992 

6.5 

20- jan-1992 

18.0 

20- jan-1992 

18.0 

20- jan-1992 

2.5 

20- jan-1992 

6.5 

20- jan-1992 

6.5 

20- jan-1992 

18.0 

20- jan-1992 

18 . 0 

20- jan-1992 

2.5 

20- jan-1992 

6.5 

20- jan-1992 

6 . 5 

20- jan-1992 

18.0 

20- jan-1992 

18.0 

20- jan-1992 

2.5 

20- jan-1992 

6.5 

20- jan-1992 

6.5 

20- jan-1992 

18.0 

20- jan-1992 

18.0 

20- jan-1992 

2.5 

20- jan-1992 

6.5 

20- jan-1992 

6.5 

20- jan-1992 

18.0 

20- jan-1992 

18.0 

20- jan-1992 

2.5 

20-jan-1992 

6.5 

20- jan-1992 

6.5 

20- jan-1992 

18.0 

20- jan-1 992 

TEST 


METHOD 

COMPOUND 

BOOL 

LM1 6 

C2H5CL 

LT 

LM1 6 

C2H5CL 

LT 

LM16 

C2H5CL 

LT 

LM16 

C2H5CL 

LT 

LM16 

C6H6 

LT 

LM16 

C6H6 

LT 

LM1 6 

C6H6 

LT 

LM1 6 

C6H6 

LT 

LM16 

C6H6 

LT 

LM1  6 

CCL3F 

ND 

LM16 

CCL3F 

ND 

LM16 

CCL3F 

ND 

LM16 

CCL3F 

ND 

LM1 6 

CCL3F 

ND 

LM1 6 

CCL4 

LT 

LM16 

CCL4 

LT 

LM1 6 

CCL4 

LT 

LM16 

CCL4 

LT 

LM16 

CCL4 

LT 

LM1  6 

CH2CL2 

LM1 6 

CH2CL2 

LM1 6 

CH2CL2 

LM16 

CH2CL2 

LM16 

CH2CL2 

LM1 6 

CH3BR 

ND 

LM16 

CH3BR 

ND 

LMl  6 

CH3BR 

ND 

LM16 

CH3BR 

ND 

LMl  6 

CH3BR 

ND 

LMl  6 

CH3CL 

LT 

LMl  6 

CH3CL 

LT 

LMl  6 

CH  3CL 

LT 

LMl  6 

CH3CL 

LT 

LMl  6 

CH3CL 

LT 

LMl  6 

CHBR3 

LT 

LMl  6 

CHBR3 

LT 

LMl  6 

CHBR3 

LT 

LMl  6 

CHBR3 

LT 

LMl  6 

CHBR3 

LT 

LMl  6 

CHCL3 

LT 

LMl  6 

CHCL3 

LT 

LMl  6 

CHCL3 

LT 

LM16 

CHCL3 

LT 

LM16 

CHCL3 

LT 

LMl  6 

CLC6H5 

LT 

LMl  6 

CLC6H5 

LT 

LMl  6 

CLC6H5 

LT 

LMl  6 

CLC6H5 

LT 

CONCENTRATION 

UNITS 

2. 

70e-02 

UGG 

2. 

70e-02 

UGG 

2. 

70e-02 

UGG 

2. 

70e-02 

UGG 

2. 

90e-03 

UGG 

2. 

90e-03 

UGG 

2. 

90e-0  3 

UGG 

2. 

90e-03 

UGG 

2. 

90e- 0  3 

UGG 

5. 

00e-03 

UGG 

5. 

00e-03 

UGG 

5. 

00e-03 

UGG 

5. 

.  00e-03 

UGG 

5. 

00e-03 

UGG 

5. 

60e-03 

UGG 

5. 

.  60e-03 

UGG 

5. 

60e-03 

UGG 

5. 

60e-0  3 

UGG 

5. 

,  60e-03 

UGG 

5. 

.  7 6e-0 3 

UGG 

6. 

.  90e-03 

UGG 

7. 

.  95e-03 

UGG 

8. 

,  60e-03 

UGG 

8. 

81e-03 

UGG 

1  . 

.  00e-02 

UGG 

1  . 

.  00e-02 

LOG 

1  , 

.  00e-02 

UGG 

1  , 

.  00e-02 

UGG 

1  , 

.  00e-02 

UGG 

1 

.  70e-02 

UGG 

1 

.  70e-02 

UGG 

1 

.  70e-02 

UGG 

1 

.  7  Oe- 02 

UGG 

1 

.  70e-02 

UGG 

1 

.  80e-02 

UGG 

1 

.  60e-02 

UGG 

1 

.  80e-02 

UGG 

1 

.  80e-02 

UGG 

1 

.  80e-02 

UGG 

2 

.  30e-03 

UGG 

2 

.  30e-03 

UGG 

2 

.  30e-03 

UGG 

2 

.  30e-03 

UGG 

2 

.  30e-03 

UGG 

2 

.  80e-03 

UGG 

2 

.  80e-03 

UGG 

2 

.  80e-03 

UGG 

2 

.SOe-03 

UGG 
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SAMPLE 

SAMPLE 

TEST 

DEPTH  ( ft 

)  DATE 

METHOD 

18.0 

20- jan-1992 

LM16 

2.5 

20- jan-1992 

LMl  6 

6.5 

20- jan-1992 

LM16 

6.5 

20- jan-1992 

LM16 

18.0 

20- jan-1992 

LMl  6 

18.0 

20- jan-1992 

LMl  6 

2.5 

20- jan-1992 

LM16 

6.5 

20- jan-1992 

LMl  6 

6.5 

20- jan-1992 

LMl  6 

16.0 

20- jan-1992 

LM16 

18.0 

20- jan-1992 

LMl  6 

2.5 

20- jan-1992 

LMl  6 

6.5 

20- jan-1992 

LMl  6 

6.5 

20- jan-1992 

LMl  6 

18.0 

20- jan-1992 

LMl  6 

18.0 

20- jan-1992 

LMl  6 

2.5 

20- jan-1992 

LMl  6 

6.5 

20- jan-1992 

LM16 

6.5 

20- jan-1992 

LMl  6 

18.0 

20- jan-1992 

LM16 

18.0 

20- jan-1992 

LMl  6 

2.5 

20- jan-1992 

LMl  6 

6.5 

20- jan-1992 

LM16 

6.5 

20- jan-1992 

LMl  6 

18.0 

20- jan-1992 

LM16 

18.0 

20- jan-1992 

LMl  6 

2.5 

20- jan-1992 

LMl  6 

6.5 

20- jan-1 992 

LMl  6 

6.5 

26- jan-1992 

LM16 

18.0 

20- jan-1992 

LM16 

18.0 

20- jan-1992 

LM16 

2.5 

20- jan-1 992 

LMl  6 

6.5 

20- jan-1992 

LM16 

6.5 

20- jan-1992 

LM16 

18.0 

20- jan-1992 

LMl  6 

18.0 

20- jan-1 992 

LMl  6 

2.5 

20- jan-1992 

LMl  6 

6.5 

20- jan-1992 

LMl  6 

6.5 

20- jan-1992 

LMl  6 

18.0 

20- jan-1992 

LMl  6 

18.0 

20- jan-1992 

LM16 

2.5 

20- jan-1 992 

LMl  6 

6.5 

20-jan-1992 

LMl  6 

6.5 

20- jan-1 992 

LMl  6 

18.0 

20- jan-1 992 

LMl  6 

18.0 

20- jan-1992 

LM16 

2.5 

20- jan-1992 

LMl  6 

6.5 

20- jan-1 992 

LMl  6 

COMPOUND 

BOOL 

CONCENTRATION 

CLC6H5 

LT 

2 . 80e-03 

CS2 

ND 

5 . 00e-03 

CS2 

ND 

5 . 00e-0  3 

CS2 

ND 

5 . 00e-0  3 

CS2 

ND 

5 . 00e-0  3 

CS2 

ND 

5 . 00e-0  3 

DBRCLM 

LT 

1 . 40e-02 

DBRCLM 

LT 

1 . 40e-02 

DBRCLM 

LT 

1  .40e-02 

DBRCLM 

LT 

1 ,40e-02 

DBRCLM 

LT 

1  .  40e-02 

ETC6H5 

LT 

3.  30e-03 

ETC6H5 

LT 

3.  30e-03 

ETC6H5 

LT 

3.  30e-03 

ETC6H5 

LT 

3 . 30e- 0  3 

ETC6H5 

LT 

3. 30e-03 

MEC6H5 

LT 

8 .  4Oe-03 

MEC6H5 

LT 

8 . 40e- 0  3 

MEC6H5 

LT 

8 . 40e-03 

MEC6HS 

LT 

8 . 4  Oe-O 3 

MEC6H5 

LT 

8 . 40e-03 

MEK 

ND 

1 . 00e-02 

MEK 

ND 

1  .  00e-02 

MEK 

ND 

1.00e-02 

MEK 

ND 

1 .00e-02 

MEK 

ND 

1 . 00e-02 

MI  BK 

NL 

1  .  00e-02 

MI  BK 

ND 

1 . 00e-02 

MIBK 

ND 

1.00e-02 

MI  BK 

ND 

1 . 00e-02 

MIBK 

ND 

1 . 00e-02 

MNBK 

ND 

1.00e-02 

MNBK 

ND 

1 .00e-02 

MNBK 

ND 

1 .00e-02 

MNBK 

ND 

1 .00e-02 

MNBK 

ND 

1.00e-02 

STYR 

ND 

5 . 00e-03 

STYR 

ND 

5 . 00e-03 

STYR 

ND 

5 . 00e-03 

STYR 

ND 

5 . 00e-03 

STYR 

ND 

5 . 00e-03 

T13DCP 

ND 

5 . 00e-03 

T13DCF 

ND 

5 . 00e-03 

T13DCP 

ND 

5 . 00e-03 

T13DCP 

ND 

5. 00e-03 

T13DCP 

ND 

5 . 00e-0  3 

TCLEA 

LT 

1 ,60e-03 

TCLEA 

LT 

1 . 60e-03 

UNITS 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG1 

UGG1 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 
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SAMPLE 

SAMPLE 

TEST 

DEPTH  ( 

ft! 

1  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

6.5 

20- jan-1992 

LMl  6 

TCLEA 

LT 

1  ,60e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

TCLEA 

LT 

1 . 60e- 0  3 

UGG 

18 . 0 

20- jan-1992 

LMl  6 

TCLEA 

LT 

1 . 60e-03 

UGG 

2.5 

20- jan-1992 

LMl  6 

TCLEE 

LT 

1 . 90e-03 

UGG 

6.5 

20- jan-1992 

LMl  6 

TCLEE 

LT 

1 . 90e-0  3 

UGG 

6.5 

20- jan-1992 

LMl  6 

TCLEE 

LT 

1 . 90e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

TCLEE 

LT 

1 .90e-03 

UGG 

18.0 

20- jan-1992 

LMl  6 

TCLEE 

LT 

1 . 90e-03 

UGG 

6.5 

20- jan-1992 

LMl  6 

TRCLE 

1 . 29e-02 

UGG 

2.5 

20- jan-1992 

LMl  6 

TRCLE 

1 . 68e-02 

UGG 

6.5 

20- jan-1992 

LM16 

TRCLE 

4 . 81e-02 

UGG 

18.0 

20-jan-1992 

LMl  6 

TRCLE 

2 . 16e-01 

UGG 

18.0 

20- jan-1992 

LM16 

TRCLE 

2  .  34e-01 

UGG 

6.5 

20- jan-1992 

LMl  6 

UNK252 

4 . 77e-03 

UGG 

Site:  BORE 

15SB1 

SAMPLE 

SAMPLE 

TEST 

DEPTH  ( 

ft 

)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

26 . 0 

15- jan-1992 

00 

TPHC 

1  . 12e*02 

UGG 

20.0 

15- jan-1992 

00 

TPHC 

LT 

7 . 4  3e  +  0 1 

UGG 

0.5 

15- jan-1992 

00 

TPHC 

LT 

7 . 44e*01 

UGG 

34.0 

15- jan-1992 

00 

TPHC 

LT 

7 . 47e*01 

UGG 

0.0 

15- jan-1992 

LM16 

111TCE 

LT 

4 . 20e-0  3 

UGG 

0 . 0 

15- jan-1992 

LM16 

111TCE 

LT 

4  .  20e-03 

UGG 

0.0 

15- jan-1992 

LM 1  6 

111TCE 

LT 

4 . 20e- 0  3 

UGG 

0 . 0 

15- jan-1992 

LM16 

111 TCE 

LT 

4  .  20e-03 

UGG 

0 . 0 

15- jan-1 992 

LM16 

112TCE 

LT 

2  .  00e-02 

UGG 

0 . 0 

15- jan-1992 

LMl  6 

112TCE 

LT 

2  .  00e-D2 

UGG 

0.0 

15- jan-1992 

LMl  6 

112TCE 

LT 

2 . 00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

1 1 2TCE 

LT 

2  .  00e-02 

UGG 

0.0 

15-jan-1992 

LM16 

11DCE 

LT 

1  .  90e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

11DCE 

LT 

1  .  90e- 02 

UGG 

0.0 

15- jan-1992 

LM16 

11DCE 

LT 

1 . 90e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

11DCE 

LT 

1 .90e-02 

UGG 

0.0 

15- jan-1992 

LM16 

11DCLE 

LT 

1 . 70e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

11DCLE 

LT 

1  .  70e-03 

UGG 

0.0 

1 5- j  an-1 9  9  2 

LMl  6 

UDCLE 

LT 

1 .  70e-03 

UGG 

0.0 

1 5- jan-1 992 

LMl  6 

11DCLE 

LT 

1  .  70e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

12DCE 

LT 

2 . OOe- 0  3 

UGG 

0 . 0 

15- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

12DCLB 

LT 

1 . 20e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

12DCLB 

LT 

1 .20e-03 

UGG 
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inued ) 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft 

)  D*  TE 

METHOD 

COMPOUND 

BOO! 

CONCENTRATION 

UNITS 

0.0 

15- jan-1992 

LM1 6 

12DCLB 

LT 

1 .20e-03 

UGG 

0.0 

15- jan-1992 

LM16 

12DCLB 

LT 

1 .20e-03 

UGG 

0.0 

15- jan-1992 

LM16 

12DCLE 

LT 

3 . 1 Oe-O  3 

UGG 

0.0 

15- jan-1992 

LM1 6 

12DCLE 

LT 

3 . 1 Oe-O  3 

UGG 

0.0 

15- jan-1992 

LM1 6 

12DCLE 

LT 

3 . 10e-03 

UGG 

0.0 

15- jan-1992 

LM16 

12DCLE 

LT 

3 . 10e-03 

UGG 

0.0 

15-jan-1992 

LM16 

12DCLP 

LT 

2 . 20e-03 

UGG 

0.0 

1 5- jan-1 992 

LMl  6 

12DCLP 

LT 

2 . 20e-03 

UGG 

0.0 

15- jan-1992 

LM1 6 

12DCLP 

LT 

2 . 20e-03 

UGG 

0.0 

15- jan-1992 

LM16 

12DCLP 

LT 

2 . 20e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

12DMB 

9 . 58e-0  3 

UGG 

0.0 

15-jan-1992 

LMl  6 

12DMB 

ND 

2 . 00e-0  3 

UGG 

0.0 

15- jan-1992 

LM16 

12DMB 

ND 

2 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

12DMB 

ND 

2 . 0  Oe-O  3 

UGG 

0.0 

15- jan-1992 

LMl  6 

13DCLB 

LT 

2 . OOe- 03 

UGG 

0.0 

15- jan-1992 

LMl  6 

1 3DCLB 

LT 

2 . 00e-03 

UGG 

0.0 

1 5- jan-1992 

LMl  6 

13DCLB 

LT 

2. 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

13DCLB 

LT 

2 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

1  3dcp 

LT 

1 . 30e-0  3 

UGG 

0.0 

15- jan-1992 

LMl  6 

13DCP 

LT 

1 .30e-03 

UGG 

0.0 

15- jan-1992 

LM16 

13DCP 

LT 

1 .30e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

13DCP 

LT 

1 . 30e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

13DMB 

1 . 72e- 0  2 

UGG 

0.0 

15- jan-1992 

LMl  6 

13DMB 

ND 

2 . 00e-03 

UGG 

0.0 

15-jan-1992 

LM16 

13DMB 

ND 

2 . 00e-03 

UGG 

0.0 

15- jan-1992 

LM16 

13DMB 

ND 

2 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

0.0 

15- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

0.0 

15- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

0.0 

15- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

0.0 

15- jan-1992 

LMl  6 

2  CLEVE 

LT 

4 . 80e-02 

UGG 

0.0 

1 5- jan-1 992 

LMl  6 

2  CLEVE 

LT 

4 . 80e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

2CLEVE 

LT 

4 . 80e-02 

UGG 

0.0 

1  5- jan-1992 

LMl  6 

2CLEVE 

LT 

4 . 80e-02 

UGG 

0.0 

15-jan-1992 

LMl  6 

ACET 

ND 

1 . 00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

ACET 

ND 

1 . 00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

ACET 

ND 

1 .00e-02 

UGG 

0.0 

15- jan-1992 

LM16 

ACET 

ND 

1.00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

BRDCLM 

LT 

3 . 30e-0  3 

UGG 

0.0 

1  5- jan-1992 

LM16 

BRDCLM 

LT 

3 . 30e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

BRDCLM 

LT 

3 . 30e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

BRDCLM 

LT 

3 . 30e-03 

UGG 

0.0 

15- jan-1992 

LM16 

C13DCP 

ND 

5. 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

C13DCP 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LM16 

C13DCP 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

C13DCP 

ND 

5. 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

C2AVE 

ND 

1 . 00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

C2AVE 

ND 

1 .00e-02 

UGG 
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SAMPLE 
DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

13-jan- 1992 

Li'il  5 

r  2A7E 

ND 

1.0Qe-02 

0.0 

15-jan-1992 

LM16 

C2AVE 

ND 

1 . 00e-02 

UGG 

0.0 

i 5- jan-1992 

LM16 

C2H3CL 

LT 

1 . 50e-02 

UGG 

0.0 

15-jan-1992 

LM16 

C2H3CL 

LT 

1 . 50e-02 

UGG 

0.0 

1 5- j  an-1992 

LM16 

C2H3CL 

LT 

1 . 50e-02 

UGG 

0.0 

15-jan-1992 

LM16 

C2H3CL 

LT 

1 . S0e-02 

UGG 

0.0 

15- jan-1992 

LM16 

C2H5CL 

LT 

2 . 70e-02 

UGG 

0.0 

15- jan-1992 

LM1 6 

C2H5CL 

LT 

2 . 70e-02 

UGG 

0.0 

15- jan-1992 

LMi  6 

C2H5CL 

LT 

2. 70e-02 

UGG 

0.0 

lS-jan-1992 

LM16 

C2H5CL 

LT 

2 . 70e-02 

UGG 

0.0 

15- jan-1992 

LM16 

C6H6 

LT 

2 . 90e-03 

UGG 

0.0 

15-jan-1992 

LMI  6 

C6H6 

LT 

2 . 90e-03 

UGG 

0.0 

15- jan-1992 

LH16 

C6H6 

LT 

2 . 9Ce-03 

UGG 

0.0 

15- jan-1992 

LK16 

C6H6 

LT 

2 . 90e-03 

UGG 

0.0 

1 5- jan-1992 

LMI  6 

CCL3F 

ND 

5 . 00e-0  ~ 

UGG 

0.0 

1 5- jan-1992 

LM16 

CCL3F 

ND 

5 . OOe- 0  3 

UGG 

0.0 

1 5- jan-1992 

LM16 

CCL3F 

ND 

5.00e-03 

UGG 

0.0 

15- jan-1992 

LMI  6 

CCL3F 

ND 

5.00e-03 

UGG 

0.0 

1 5- jan-1992 

LM16 

CCL4 

LT 

5 . 60e~0  3 

UGG 

0.0 

1 5- j  an-1 992 

LMI  6 

CCL4 

LT 

5 . 60e-03 

UGG 

0.0 

IS- jan-1992 

LM16 

CCL4 

LT 

5 . 60e-03 

UGG 

0.0 

15- jan-1992 

LMao 

CCL4 

LT 

5. 60e-03 

UGG 

0.0 

1 5- jan-1992 

LK16 

CH2CL2 

5.2 7e-03 

UGG 

0.0 

15- jan-1992 

LMI  6 

CH2CL2 

5 . 46e-03 

UGG 

0.0 

15- jan-1992 

LMi  6 

CH2CL2 

5 . 96e-03 

UGG 

0.0 

15- jan-1992 

LM16 

CH2CL2 

6 . 01e-03 

UGG 

0.0 

1 5- jan-1992 

LMi  6 

CH3BR 

ND 

1.00e-02 

UGG 

0.0 

15- jan-1992 

LMI  6 

CH3BR 

ND 

1 .00e-02 

UGG 

0.0 

15- jan-1992 

LMI  6 

CH3BR 

ND 

1 .00e-02 

UGG 

0.0 

IS- jan-1992 

LM16 

CH3BR 

ND 

1 .00e-02 

UGG 

0.0 

1 5- jan-1992 

LMi  6 

CH3CL 

LT 

1 . 70e-02 

UGG 

0.0 

1 5- jan-1992 

LMI  6 

CH3CL 

LT 

1  .70e-02 

UGG 

0.0 

15- jan-1992 

LMI  6 

CH3CL 

LT 

1 .70e-02 

UGG 

0.0 

15- jan-1992 

LMI  6 

CH3CL 

LT 

1 .70e-02 

UGG 

0.0 

1 5- jan-1992 

LMI  6 

CHBR3 

LT 

1 . 80e-02 

UGG 

0.0 

15- jan-1992 

LMi  6 

CHBR3 

LT 

1 .80e-02 

UGG 

0.0 

15-jan-1992 

LMI  6 

CHBR3 

LT 

1 ,80e-02 

UGG 

0.0 

1 5- jan-1992 

LMI  6 

CHBR3 

LT 

1 .80e-02 

UGG 

0.0 

15- jan-1992 

LMI  6 

CHCL3 

LT 

2 . 30e-03 

UGG 

0.0 

15- jan-1992 

LMi  6 

CHCL3 

LT 

2 . 30e-0  3 

UGG 

0.0 

15-jan-1992 

LMI  6 

CHCL3 

LT 

2 . 30e-03 

UGG 

0.0 

15- jan-1992 

LMI  6 

CHCL3 

LT 

2 . 30e-03 

UGG 

0.0 

15- jan-1992 

LM16 

CLC6H5 

LT 

2 . 80e-03 

UGG 

0.0 

15- jan-1992 

LMI  6 

CLC6H5 

LT 

2 . 80e-03 

UGG 

0.0 

15- jan-1992 

LMI  6 

CLC6H5 

LT 

2 . 80e-03 

UGG 

0.0 

15- jan-1992 

LMi  6 

CLC6H5 

LT 

2 . 60e-03 

UGG 

0.0 

15- jan-1992 

LMI  6 

CS2 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMI  6 

CS2 

ND 

5 . 00e-03 

UGG 
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MPLE 

SAMPLE 

TEST 

PTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

15-jan-1992 

LM1 6 

CS2 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LM1 6 

CS2 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LM16 

DBRCLM 

LT 

1 . 40e-02 

UGG 

0.0 

15- jan-1992 

LM16 

DBRCLM 

LT 

1 .40e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

DBRCLM 

LT 

1 .40e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

DBRCLM 

LT 

1 . 40e-02 

UGG 

0.0 

15- jan-1992 

LM1 6 

ETC6H5 

8 . 91e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

ETC6H5 

LT 

3 . 30e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

ETC6H5 

LT 

3 . 30e-0  3 

UGG 

0.0 

15- jan-1992 

LM16 

ETC6H5 

LT 

3 . 30e-03 

UGG 

0.0 

15- jan-1992 

LMl  t 

MEC6H5 

LT 

8 . 40e-03 

UGG 

0.0 

lS-jan-1992 

LMl  6 

MEC6H5 

LT 

8 . 4  Oe-O  3 

UGG 

0.0 

15- jan-1992 

LMl  6 

MEC6H5 

LT 

8 . 40e-03 

UGG 

0.0 

15- jan-1992 

LM16 

MEC6H5 

LT 

8 . 40e-03 

UGG 

0.0 

15- jan-1992 

LM16 

MEK 

ND 

1 . 00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

MEK 

ND 

1 . 00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

MEK 

ND 

1 . 00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

MEK 

ND 

1.00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

MIBK 

ND 

1.00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

MI  BK 

ND 

1 . 00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

MIBK 

ND 

1  . 00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

MIBK 

ND 

1 . 00e-02 

UGG  A 

0.0 

15- jan-1992 

LMl  6 

MNBK 

ND 

1 . 00e-02 

UGOj 

c.o 

15- jan-1992 

LM16 

MNBK 

ND 

1 . 00e-02 

UGG 

0.0 

lS--5an-1992 

LM16 

MNBK 

ND 

1 . 00e-02 

UGG 

0.0 

1 5- jan-i 99? 

LMl  6 

MNBK 

ND 

1 . 00e-02 

UGG 

0.0 

15- jan-1992 

LMl  6 

STYR 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

STYR 

ND 

5. 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

STYR 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

STYR 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LM16 

T13DCP 

ND 

5 . OOe- 0  3 

0.0 

15- jan-1992 

LMl  6 

T13DCP 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LM16 

T13DCP 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

T13DCP 

ND 

5 . 00e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

TCLEA 

LT 

1 . 60e-03 

UGG 

0.0 

1 5- jan-1 9  9  2 

LMl  6 

TCLEA 

LT 

1 .60e-03 

UGG 

0.0 

15- jan-1992 

LM16 

TCLEA 

LT 

1 .60e-03 

UGG 

0.0 

15-jan-1992 

LM16 

TCLEA 

LT 

1  . 60e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

TCLEE 

LT 

1 . 90e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

TCLEE 

LT 

1 .90e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

TCLEE 

LT 

1 . 90e-03 

I'GG 

0.0 

15- jan-1992 

LMl  6 

TCLEE 

LT 

1  . 90e-03 

UGG 

0.0 

15- jan-1992 

LM16 

TRCLE 

LT 

3 . 80e-03 

UGG 

0.0 

15-jan-1992 

LM16 

TRCLE 

LT 

3 . 80e-03 

UGG 

0.0 

15-jan-1992 

LM16 

TRCLE 

LT 

3 . 80e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

TRCLE 

LT 

3 . 8  Oe-O  3 

UGG 

0.0 

15- jan-1992 

LMl  € 

UNK106 

7 . 37e-03 

UGG 

0.0 

15- jan-1992 

LM16 

UNK114 

2 . 46e-02 

UGG 
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SAMPLE 

SAMPLE 

DEPTH  ( 

ft)  DATE 

0.0 

15- jan-1992 

0.0 

15-jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan- 1992 

0.0 

15- jan-1992 

0.  0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15-jan-1992 

0.0 

15- jan-1992 

0.0 

15-jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

1 5- jan-1992 

0.0 

1 5- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

1 5- jan-1 992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0 . 0 

lS-ian-1992 

0.0 

15-jan-1992 

0.0 

15-jan-1992 

0.0 

15- jan-1 992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1 992 

0.0 

15- jan-1992 

0.0 

1  5- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

15- jan-1992 

0.0 

1 5- jan- 1992 

TEST 


METHOD 

COMPOUND 

LMl  6 

UNR12S 

LM1 6 

UNK127 

LMl  6 

UNK133 

LM16 

UNK143 

LM16 

UNK144 

LMl  6 

UNK147 

LMl  6 

UNK149 

LK16 

UNK157 

LMl  6 

UNK157 

LMl  6 

UNK160 

LMl  6 

UNK163 

LM16 

UNK164 

LMl  6 

UNK165 

LMl  6 

UNK166 

LMl  6 

UNK170 

LMl  6 

UNK171 

LMl  6 

UNK171 

LMl  6 

UNK173 

LMl  6 

UNK 175 

LMl  6 

UNK175 

LMl  6 

UNK176 

LMl  6 

UNK176 

LMl  6 

UNK178 

LMl  6 

UNK178 

LMl  6 

UNK179 

LMl  6 

UNK179 

LMl  6 

UNK181 

LMl  6 

UNK182 

LM16 

UNK182 

LM16 

UNK185 

LM16 

VNK186 

LMl€ 

UNK187 

LMl  6 

UNK189 

LMl  6 

UNK 189 

LM16 

UNK190 

LMl  6 

UVK192 

LMl  6 

UNK192 

LMl  6 

UNK194 

LMl  6 

UNK194 

LMl  6 

UNK195 

LMl  6 

UNK196 

LMl  6 

UNK197 

LMl  6 

UNK198 

LMl  6 

UNK200 

LMl  6 

UNK200 

LMl  6 

UNK201 

LMl  6 

UNK202 

LM16 

UNK202 

BOOL  CONCENTRATION 

1 . 23e-02 
9  .  B3e-03 
2 . 46e-02 
2 . 46e-02 
2 . 46e-D2 
9 . 83e-03 
1  .23e-02 
1 . 01e-02 
7.37e-02 
2 . 46e-02 
7 . 37e-03 
1 . 23e-02 
2 .  46e-02 
2 . 46e-02 
4 . 91e-02 
1 .01e-02 
4 . 91e-02 
1  .  23e-02 
1 .27e-02 
9 . 83e-02 
1  . 14e-02 
8 . 60e-02 
1 .  27e-02 
1  .23e-01 
7 . 60e-D3 
7  .  37e-02 
4  .  9 1  e  -  0  3 
2 . 53e-02 
2 . 46e-01 
2 . 46e-02 
2 . 46e-02 
3 . 69e-02 
5. D7e-03 
2 . 46e-02 
3 . 80e-03 
1 ,27e-02 
9 . 83e-02 
1 . 27e-02 
8 . 60e-02 
3 . 69e-03 
3 . 69e-02 
2 . 53e-02 
4  . 91e-02 
5 . 07e-03 
3 . 69e-02 
2 . 46e-02 
5. 07e-03 
2 . 46e-02 


UNITS 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 
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SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

15- jan-1 992 

LM1  6 

UNK204 

3 . 80e-0  3 

UGG 

0.0 

15- jan-1992 

LM1 6 

UNK204 

2 . 46e-02 

UGG 

0.0 

15- jan-1992 

LM1 6 

UNK206 

5 . 07e-03 

UGG 

0.0 

15- jan-1992 

LMl  6 

UNK207 

6 . 1 4e-0  3 

UGG 

0.0 

15- jan-1992 

LM1 6 

UNK2Q7 

8 . 87e-03 

UGG 

Site:  BORE 

16SB1 

SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.5 

16- jan-1992 

00 

TPHC 

LT 

7 . 42e+01 

UGG 

7.5 

16-jan-1992 

00 

TPHC 

LT 

7 . 4  4  e  +  0 1 

UGG 

10 . 0 

16- jan-1992 

00 

TPHC 

LT 

7 . 45e+01 

UGG 

0.5 

16-jan-1992 

LMl  6 

111  TCE 

LT 

4 . 20e-03 

UGG 

7 . 5 

16- jan-1992 

LMl  6 

111TCE 

LT 

4 . 2  Oe- 0  3 

UGG 

10.0 

16- jan-1992 

LMl  6 

111TCE 

LT 

4 . 2  Oe- 0  3 

UGG 

0.5 

16- jan-1992 

LMl  6 

112TCE 

LT 

2 . 00e-02 

UGG 

7.5 

16- jan-1992 

LM 1 6 

112TCE 

LT 

2 . 00e-02 

UGG 

10.0 

16- jan-1992 

LMl  6 

112TCE 

LT 

2 . 00e-02 

UGG 

0.5 

16- jan-1992 

LM  1 6 

11DCE 

LT 

1 . 90e- 02 

VC-C-J 

7.5 

16- jan-1992 

LM16 

11DCE 

LT 

1 ,90e-02 

uc-  f 

10.0 

16- jan-1992 

LMl  6 

11DCE 

LT 

1 .90e-02 

UGG 

0.5 

16- jan-1992 

LMl  6 

UDCLE 

LT 

1 ,70e-03 

UGG 

7.5 

16- jan-1992 

LMl  6 

11DCLE 

LT 

1 . 70e-03 

UGG 

10.0 

16- jan-1992 

LM16 

11DCLE 

LT 

1 ,70e-03 

UGG 

0 . 5 

26- jan-1992 

LM16 

12DCE 

LT 

2. 00e-03 

UGG 

7.5 

16- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

UGG 

10.0 

16- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

UGG 

0.5 

16- jan-1992 

LM16 

12DCLB 

LT 

1 ,20e-03 

UGG 

7.5 

16- jan-1992 

LMl  6 

12DCLB 

LT 

1 .20e-03 

UGG 

10.0 

16- jan-1992 

LMl  6 

12DCLB 

LT 

1 ,20e-03 

UGG 

0.5 

16-jan-1992 

LMl  6 

12DCLE 

LT 

3 . 1 Oe-03 

UGG 

7.5 

16-jan-1992 

LM16 

12DCLE 

LT 

3 . 10e-03 

UGG 

10.0 

16- jan-1992 

LMl  6 

12DCLE 

LT 

3 . 10e-03 

UGG 

0.5 

16- jan-1992 

LMl  6 

12DCLP 

LT 

2 . 20e- 0  3 

UGG 

7.5 

16- jan-1992 

LMl  6 

12DCLP 

LT 

2 . 20e-03 

UGG 

10.0 

16- jan-1992 

LMl  6 

12DCLP 

LT 

2 . 20e-03 

UGG 

0  5 

16- jan-1992 

LMl  6 

12DMB 

ND 

2 . OOe- 03 

UGG 

7.5 

16- jan-1992 

LMl  6 

12DMB 

ND 

2 . 00e-03 

UGG 

10.0 

16- jan-1992 

LM16 

12DMB 

ND 

2 . 00e-0  3 

UGG 

0.5 

16- jan-1992 

LMl  6 

1  3DCLB 

LT 

2 . 00e-0  3 

UGG 

7 . 5 

16- jan-1992 

LMl  6 

1  3DCLB 

LT 

2 . 00e-0  3 

UGG 

10.0 

16- jan-1992 

LM16 

1 3DCLB 

LT 

2 . 00e-03 

UGG 

0.5 

16-jan-1992 

LMl  6 

13DCP 

LT 

1  .  30e-0 3 

UGG 

7.5 

16- jan-1992 

LMl  6 

13DCP 

LT 

1  .  30e-03 

UGG 
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SAMPLE 

SAMPLE 

TEST 

CONCENTRATION 

UNITS 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUND 

BOOL 

10.0 

16- jan-1992 

LM1  6 

13DCP 

LT 

1 .  30e-03 

UGG 

0.5 

16- jan-1992 

LMl  6 

13DMB 

ND 

2 . 00e-03 

UGG 

7.5 

16- jan-1992 

LM1  6 

13DMB 

ND 

2  .  00e-03 

UGG 

10.0 

16- jan-1992 

LMl  6 

1  3  DMB 

ND 

2 . 00e-03 

UGG 

0.5 

16- jan-1992 

LMl  6 

1 4DCLB 

LT 

9 . 00e-04 

UGG 

7.5 

16- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

10.0 

16- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

0.5 

16- jan-1992 

LMl  6 

2CLEVE 

LT 

4 . 80e-02 

UGG 

7.5 

16- jan-1992 

LMl  6 

2CLEVE 

LT 

4 . 80e-02 

UGG 

10.0 

16- jan-1992 

LMl  6 

2CLEVE 

LT 

4  .e0e-02 

UGG 

0.5 

l6-jan-1992 

LMl  6 

ACET 

ND 

1  .  00e-02 

UGG 

7.5 

16- jan-1992 

LMl  6 

ACET 

ND 

1 . 00e-02 

UGG 

10.0 

16- jan-1992 

LMl  6 

ACET 

ND 

1  .  00e-02 

UGG 

0.5 

16- jan-1992 

LMl  6 

BRDCLM 

LT 

3 . 30e- 0  3 

UGG 

7.5 

16- jan-1992 

LM16 

BRDCLM 

LT 

3 . 30e -  0  3 

UGG 

10 . 0 

16- jan-1992 

LMl  6 

BRDCLM 

LT 

3 . 30e- 0  3 

Uo'j 

0.5 

16- jan-1992 

LMl  6 

C13DCP 

ND 

S.COe- 03 

UGG 

7.5 

16-sar-i 992 

LMl  6 

C13DCP 

ND 

5 . 00e-03 

UGG 

10.0 

16- jan-1992 

LMl  6 

C13DCP 

ND 

5 . 00e-03 

UGG 

0.5 

16- jan-1992 

LMl  6 

C2AVE 

ND 

1  .  00e-02 

UGG 

7.5 

16- jan-1992 

LM16 

C2AVE 

ND 

1 .00e-02 

UGG 

10.0 

16-jan-1992 

LMl  6 

C2AVE 

ND 

1  .  00e-02 

UGG 

0.5 

16- jan-1992 

LMl  6 

C2H3CL 

LT 

1  .  50e-02 

UGG 

7.5 

16- jan-1992 

LM16 

C2H3CL 

LT 

1  .  50e- 02 

UGG 

10.0 

16- jan-1992 

LM 1 6 

C2H3CL 

LT 

1 . 50e- 02 

UGG 

0.5 

16- jan-1992 

LMl  6 

C2H5CL 

LT 

2 . 70e-02 

UGG 

7.5 

16- jan-1992 

LMl  6 

C2H5CL 

LT 

2 . 70e~02 

UGG 

10.0 

16- jan-1992 

LMl  6 

C2H5CL 

LT 

2 . 70e~02 

UGG 

0.5 

16- jan-1992 

LM  1 6 

C6H6 

LT 

2 . 9  Oe- 0  3 

UGG 

7  .5 

16- jan-1992 

LMl  6 

C6H6 

LT 

2 . 9  Oe- 0  3 

UGG 

10.0 

16- jan-1992 

LM16 

C6H6 

LT 

2 . 90e-03 

UGG 

0.5 

16- jan-1992 

LMl  6 

CCL3F 

ND 

5 . 00e-03 

UGG 

7.5 

16- jan-1992 

LMl  6 

CCL3F 

ND 

5 . 00e-03 

UGG 

10.0 

16- jan-1992 

LMl  6 

CCL3F 

ND 

5 . 00e-03 

UGG 

0.5 

16- jan-1992 

LMl  6 

CCL4 

LT 

5 . 60e-03 

UGG 

7.5 

16- jan-1992 

LM16 

CCL4 

LT 

5 . 60e-03 

UGG 

10.0 

16- jan-1 992 

LMl  6 

CCL4 

LT 

5 . 6 Oe-O  3 

UGG 

10.0 

16- jan-1992 

LMl  6 

CH2CL2 

3  . 1 4e- 0  3 

UGG 

0 . 5 

l6-jan-1992 

LMl  6 

CH2CL2 

LT 

5 . 7 Oe- 0  3 

UGG 

7 . 5 

16- jan-1992 

LMl  6 

CH2CL2 

LT 

5 . 70e- 0  3 

UGG 

0 . 5 

l6-jan-1992 

LMl  6 

CH3BR 

ND 

1 . 00e-02 

UGG 

7.5 

16- jan-1992 

LMl  6 

CH3BR 

ND 

1 .00e-02 

UGG 

10.0 

16- jan-1 992 

LMl  6 

CH3BR 

ND 

1 .00e-02 

UGG 

0.5 

16- jan-1 992 

LMl  6 

CH3CL 

LT 

1 . 70e-02 

UGG 

7 . 5 

16- jan-1992 

LMl  6 

CH3CL 

LT 

1 .70e-02 

UGG 

10.0 

16- jan-1992 

LMl  6 

CH3CL 

LT 

1 . 70e-02 

UGG 

0 . 5 

16- jan-1992 

LMl  6 

CHBR3 

LT 

1 . 80e- 0  2 

UGG 

7.5 

16- jan-1992 

LMl  6 

CHBR3 

LT 

1 ,80e-02 

UGG 
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SAMPLE 

DEPTH 

SAMPLE 
(ft)  DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNI  TS 

10.0 

16- jan-1992 

LM1  6 

CHBR3 

LT 

1  .  B0e-02 

UGG 

0.5 

16- jan-1992 

LM1  6 

CHCL3 

LT 

2 . 30e- 0  3 

UGG 

7 . 5 

16- jan-1992 

LM1 6 

CHCL  3 

LT 

2  .  30e- 0 3 

UGG 

10.0 

16- jan-1992 

LM1  6 

CHCL3 

LT 

2  .  3  0  e  -  0  3 

UGG 

0.5 

16- jan-1992 

LM1  6 

CLC6H5 

LT 

2 . 80e- 0  3 

M  £  r 

7 . 5 

16- jan-1992 

LM16 

CLC6H5 

LT 

2 . 80e-C3 

UGG 

10.0 

16-ian-1992 

LM16 

CLC6HS 

LT 

2 . 80e- 0  3 

UGG 

0.5 

16- jan-1992 

LMl  6 

CS2 

ND 

5 . 00e-03 

vJ  o  3 

7.5 

16- jan-1992 

LM1 6 

CS2 

ND 

5  .  00e-03 

UGG 

10.0 

16- jan-1992 

LMl  6 

CS2 

ND 

5  .  00e-03 

UGG 

0.5 

16- jan-1992 

LM16 

DBRCLM 

LT 

1  .  40e-C2 

U  G  G 

7.5 

16- jan-1992 

LMl  6 

DBRCLM 

LT 

1  .  40e-C2 

W  O  'O 

10.0 

16- jan-1992 

LMl  6 

DBRCLM 

LT 

1  .  40e-02 

UGG 

0.5 

16- jan-1992 

LM16 

ETC6H5 

LT 

3  .  30e-C  3 

VZr- 

7 . 5 

16- jan-1992 

LM16 

ETC6H5 

LT 

3  .  3  0  e  -  0  3 

UGG 

10.0 

16- jan-1992 

LM16 

ETC6H5 

LT 

3  .  3 Ce- 0 3 

UGG 

0.5 

16- jan-1992 

LM16 

MEC6H5 

LT 

8  .  <0e-03 

UGG 

7  .  5 

16- jan-1992 

LMl  6 

MEC6HS 

LT 

8  .  4Ce- 03 

UGG 

10.0 

16-jan-1992 

LMl  6 

MEC6H5 

LT 

8  .  40e-03 

UGG 

7.5 

16- jan-1992 

LM16 

MEK 

1  .  3  7  e  -  0  2 

u-  ‘O  J 

0.5 

16-jan-1992 

LMl  6 

MEK 

ND 

1  .00e-02 

u  g  G 

10.0 

16- jan-1992 

LMl  6 

MEK 

ND 

1  .  0Ce-C2 

w 

0 . 5 

16- jan-1992 

LMl  6 

MIBK 

ND 

1 . 0Ce-02 

U  G  3  j 

7.5 

16- jan-1992 

LMl  6 

MIBK 

ND 

1  .  D0e-C2 

UGG 

10.0 

16- jan-1992 

LMl  6 

MIBK 

ND 

1  .  0  0  e  -  C  2 

•j  r\n 

0.5 

1 6- j  an- 1 99  2 

LMl  6 

MNBK 

ND 

1 . CCe-C2 

UG3 

7.5 

16- jan-1992 

LM16 

MN'BK 

ND 

1 . 0Ce-02 

UGG 

10.0 

16- jan-1992 

LMl  6 

MNBK 

ND 

1 . 00e-02 

U3G 

0.5 

16- jan-1992 

LMl  6 

STYR 

ND 

5  .  OOe-C 3 

UGG 

7.5 

16-jan-1992 

LMl  6 

STYR 

ND 

5. C0e-03 

U  G  G 

10.0 

16- jan-1992 

LMl  6 

STYR 

ND 

5 . OOe-C3 

U  3  ~ 

0.5 

16- jan-1992 

LMl  6 

T1 3DCP 

ND 

5 . OOe-C  3 

U  G  3 

7.5 

16- jan-1992 

LMl  6 

T1 3DCP 

ND 

5 . 00e-03 

UGG 

10.0 

16- jan-1992 

LMl  6 

T1 3DCP 

ND 

5 . 00e-03 

UGG 

0.5 

16- jan-1992 

LMl  6 

TCLEA 

LT 

1  .  60e-03 

UGG 

7.5 

16-jan-1992 

LMl  6 

TCLEA 

LT 

1  .  60e-03 

UGG 

10.0 

16- jan-1992 

LMl  6 

TCLEA 

LT 

1 . 60e-C3 

UGG 

0.5 

16-jan-1992 

LMl  6 

TCLEE 

LT 

1 . 90e- 0  3 

C  3  3 

7 . 5 

16-jan-1992 

LMl  6 

TCLEE 

LT 

1 . 90e-0  3 

UGG 

10.0 

16- jan-1992 

LMl  6 

TCLEE 

LT 

1 . 90e-03 

•  •  r. 

0.5 

16- jan-1992 

LMl  6 

TRCLE 

LT 

3 . SOe-03 

•i  2-  G 

7  .  5 

16-jan-1992 

LMl  6 

TRCLE 

LT 

3 . 80e-03 

U  G  3 

10.0 

16- jan-1992 

LMl  6 

TRCLE 

LT 

3 . 80e-03 

V ~ 
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SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

10.0 

18- jan-1992 

00 

TPHC 

LT 

7  .  40e+01 

UGG 

25.0 

1 8- jan-1992 

00 

TPHC 

LT 

7.42e*01 

UGG 

16.0 

18- jan-1992 

00 

TPHC 

LT 

7 . 4  3e  +  01 

UGG 

45.0 

18- jan-1992 

00 

TPHC 

LT 

7 . 43e  +  01 

UGG 

25.0 

18- jan-1992 

00 

TPHC 

LT 

7 . 46e+01 

UGG 

16.0 

18- jan-1992 

LM1  6 

111TCE 

LT 

4 . 20e- 0  3 

UGG 

25.0 

18-jan~1992 

LM16 

111TCE 

LT 

4 . 2  Oe- 0  3 

UGG 

25.0 

18- jan-1992 

LM1 6 

111TCE 

LT 

4 . 20e-03 

UGG 

45.0 

18- jan-1 992 

LMl  6 

111TCE 

LT 

4  .  20e-C  3 

UGG 

16.0 

18-jan-1992 

LM1  6 

112TCE 

LT 

2  .  00e-02 

UGG 

25.0 

18- jan-1992 

LMl  6 

112TCE 

LT 

2 . 00e-02 

UGG 

25.0 

18- jan-1992 

LMl  6 

112TCE 

LT 

2  .  00e-C2 

UGG 

45.0 

18- jan-1992 

LMl  6 

112TCE 

LT 

2 . OOe- 02 

UGG 

16.0 

18- jan-1992 

LMl  6 

11DCE 

LT 

1  ,90e-02 

UGG 

25.0 

18-jan-1992 

LMl  6 

11DCE 

LT 

1  .90e-02 

UGG 

25.0 

18- jan-1992 

LMl  6 

11DCE 

LT 

1 . 90e- 0  2 

UGG 

45.0 

1 8- j  an- 1 992 

LM16 

11DCE 

LT 

1 ,90e-02 

UGG 

16.0 

18- jan-1992 

LMl  6 

11DCLE 

LT 

1 . 70e-03 

UGG 

25.0 

18- jan-1992 

LMl  6 

11DCLE 

LT 

1  .  70e-03 

UGG 

25.0 

18- jan-1992 

LMl  6 

11DCLE 

LT 

1  .  70e-03 

UGG 

45.0 

18- jan-1992 

LM16 

11DCLE 

LT 

1  ,70e-03 

UGG 

16.0 

18- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

UGG 

25.0 

18- jan-1992 

LMl  6 

12DCE 

LT 

2 . OOe- 0  3 

UGG 

25.0 

18- jan-1 992 

LMl  6 

12DCE 

LT 

2 . 00e-0  3 

UGG 

45.0 

18- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

UGG 

16  .  0 

18- jan-1992 

LMl  6 

12DCLB 

LT 

1 . 20e-03 

UGG 

25.0 

18- jan-1992 

LMl  6 

12DCLB 

LT 

1  . 2  Oe- 0  3 

UGG 

25.0 

18- jan-1992 

LM16 

12DCLB 

LT 

1  .  20e-03 

UGG 

45.0 

18- jan-1992 

LM16 

1 2DCLB 

LT 

1  ,20e-03 

UGG 

16.0 

18- jan-1992 

LMl  6 

12DCLE 

LT 

3  . 1 Oe- 0 3 

UGG 

25.0 

18-jan-1992 

LM16 

12DCLE 

LT 

3  . 1 Oe- 0  3 

UGG 

25.0 

18- jan-1992 

LM16 

12DCLE 

LT 

3  . 10e-03 

UGG 

45.0 

18- jan-1992 

LMl  6 

12DCLE 

LT 

3  . 10e-03 

UGG 

16.0 

ie-jan-1992 

LM16 

12DCLP 

LT 

2 . 20e-03 

UGG 

25.0 

18-jan-1992 

LM 1 6 

12DCLP 

LT 

2  .  20e-03 

UGG 

25.0 

18-jan-1992 

LMl  6 

12DCLP 

LT 

2 . 20e-03 

UGG 

45.0 

18- jan-1992 

LMl  6 

12DCLP 

LT 

2 . 20e-0  3 

UGG 

16.0 

18- jan-1992 

LMl  6 

12DMS 

ND 

2 . 00e-03 

UGG 

25.0 

18- jan-1992 

LM  1  6 

12DMB 

ND 

2 . OOe- 0  3 

UGG 

25.0 

18- jan-1992 

LMl  6 

12DMB 

ND 

2 . 00e-03 

UGG 

45.0 

18-jan-l 992 

LK26 

12DMB 

ND 

2 . 00e-03 

UGG 

16.0 

18- jan-1992 

LM16 

13DCLB 

LT 

2 . 00e-03 

UGG 

25.0 

18- jan-1992 

LM16 

13DCLB 

LT 

2 . OOe- 0  3 

UGG 

25.0 

18- jan-1992 

LM16 

13DCLB 

LT 

2 . 00e-03 

UGG 

45.0 

18-jan-1992 

LMl  6 

1 3DCLB 

LT 

2  .  00e-03 

UGG 

16.0 

18- jan-1992 

LMl  6 

13DCP 

LT 

1 . 3  Oe- 0  3 

UGG 

25.0 

18- jan-1992 

LMl  6 

1  3DCP 

LT 

1  .  30e-0 3 

UGG 
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SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

25.0 

18-jan-1992 

LM1 6 

13DCP 

LT 

1 . 30e-03 

UGG 

45.0 

18- jan-1992 

LM16 

13DCP 

LT 

1 . 30e-03 

UGG 

16.0 

18- jan-1992 

LMl  6 

13DMB 

ND 

2 . 00e-03 

UGO 

25.0 

18- jan-1992 

LM16 

13DMB 

ND 

2 . 00e-0  3 

UGG 

25.0 

18- jan-1992 

LMl  6 

13DMB 

ND 

2 . 00e-03 

UGG 

45.0 

18- jan-1992 

LMl  6 

13DMB 

ND 

2 . 00e-03 

UGG 

16.0 

18- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

25.0 

18- jan-1992 

LMl  6 

14DCLB 

LT 

9. 00e-04 

UGG 

25.0 

18- jan-1992 

LMl  6 

1 4DCLB 

LT 

9 . 00e-04 

UGG 

45.0 

18- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

16.0 

18- jan-1992 

LMl  6 

2CLEVE 

LT 

4 . 80e-02 

UGG 

25.0 

18- jan-1992 

LMl  6 

2CLEVE 

LT 

4 . 80e-02 

UGG 

25.0 

18- jan-1992 

LMl  6 

2CLEVE 

LT 

4 . 80e- 02 

UGG 

45.0 

18- jan-1992 

LM16 

2CLEVE 

LT 

4 . BOe-02 

UGG 

25.0 

1 8- jan-1 992 

LMl  6 

ACET 

4 . 2  2e -0  2 

UGG 

45.0 

18- jan-1992 

LM 1  6 

ACET 

6. 19e-02 

UGG 

16.0 

18- jan-1 992 

LMl  6 

ACET 

ND 

1 . 00e-02 

UGG 

25.0 

18- jan-1992 

LM16 

ACET 

ND 

1 . 00e-02 

UGG 

16.0 

18- jan-1992 

LM16 

BRDCLM 

LT 

3 . 30e-03 

UGG 

25.0 

18- jan-1992 

LM16 

BRDCLM 

LT 

3. 30e-03 

UGG 

25.0 

18- jan-1992 

LMl  6 

BRDCLM 

LT 

3 . 30e-03 

UGG 

45.0 

18- jan-1992 

LM16 

BRDCLM 

LT 

3 . 30e- 0  3 

UGG 

16.0 

18- jan-1992 

LMl  6 

C13DCP 

ND 

5 . OOe- 0  3 

UGG  t 

25.0 

18- jan-1992 

LM16 

C13DCP 

ND 

S.00e-03 

UGG  ' 

25.0 

18- jan-1992 

LM16 

C13DCP 

ND 

5. 00e-03 

UGG 

45.0 

18- jan-1992 

LMl  6 

C13DCP 

ND 

5 . 00e-03 

UGG 

16.0 

18- jan-1992 

LM16 

C2AVE 

ND 

1 . 00e-02 

UGG 

25.0 

18- jan-1992 

LMl  6 

C2AVE 

ND 

1 .00e-02 

UGG 

25.0 

18-jan-1992 

LM16 

C2AVE 

ND 

1 . 00e-02 

UGG 

45.0 

18- jan-1992 

LMl  6 

C2AVE 

ND 

1 . 00e-02 

UGG 

16.0 

18- jan-1992 

LMl  6 

C2H  3CL 

LT 

1 .  50e-02 

UGG 

25.0 

18-jan-1992 

LMl  6 

C2H3CL 

LT 

1 . 50e-C2 

UGG 

25.0 

18- jan-1992 

LMl  6 

C2H3CL 

LT 

1 . 50e-02 

UGG 

45.0 

18- jan-1992 

LMl  6 

C2H3CL 

LT 

1 . SOe- 0  2 

UGG 

16.0 

18- jan-1992 

LMl  6 

C2HSCL 

LT 

2. 70e-02 

UGG 

25.0 

18- jan-1992 

LMl  6 

C2H5CL 

LT 

2 . 7  Oe- 02 

UGG 

25.0 

18- jan-1992 

LMl  6 

C2H5CL 

LT 

2 . 7  Oe- 02 

UGG 

45.0 

18- jan-1992 

LMl  6 

C2H5CL 

LT 

2 . 70e-02 

UGG 

16.0 

18- jan-1992 

LMl  6 

C6H6 

LT 

2 . 90e-03 

UGG 

25.0 

18- jan-1992 

LMl  6 

C6H6 

LT 

2 . 90e- 0  3 

UGG 

25.0 

18- jan-1992 

LMl  6 

C6H6 

LT 

2 . 90e-03 

UGG 

45.0 

18- jan-1992 

LMl  6 

C6H6 

LT 

2. 90e-03 

UGG 

16.0 

18- jan-1992 

LMl  6 

CCL3F 

ND 

5 . 00e-03 

UGG 

25.0 

18-jan-1992 

LMl  6 

CCL3F 

ND 

5 . 00e-0  3 

UGG 

25.0 

18- jan-1992 

LMl  6 

CCL3F 

ND 

5 . OOe- 0  3 

UGG 

45.0 

18- jan-1992 

LMl  6 

CCL3F 

ND 

5 . 00e-03 

UGG 

16.0 

18- jan-1992 

LMl  6 

CCL4 

LT 

5 . 60e-03 

UGG 

25.0 

18- jan-1992 

LMl  6 

CCL4 

LT 

5 . 60e-03 

UGG 
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SAMPLE 

SAMPLE 

DEPTH  {ft) 

DATE 

25.0 

18- jan-1992 

45.0 

1 8- jan-1992 

45.0 

18- jan-1992 

25.0 

18- jan-1992 

25.0 

1 8- jan-1 9 9  2 

16.0 

18- jan-1992 

16.0 

18- jan-1992 

25.0 

18- jan-1992 

25.0 

18- jan-1 99  2 

45.0 

18- jan-1992 

16.0 

18-jan-1992 

25.0 

18- jan-1992 

25.0 

18- jan-1992 

45.0 

18- jan-1992 

16.0 

18- jan-1992 

25.0 

18- jan-1992 

25.0 

18- jan-1992 

45.0 

18-jan-199 2 

16.0 

18- jan-1992 

25.0 

18-jan-1992 

25.0 

18- jan-1992 

4S.0 

18- jan-1992 

16.0 

18- jan-1992 

25.0 

18- jan-1992 

25.0 

18- jan-1992 

45.0 

18- jan-1992 

16.0 

18- jan-1992 

25.0 

18- jan-1992 

25.0 

18- jan-1992 

45.0 

18- jan-1992 

16.0 

18- jan-1992 

25.0 

18- jan-1992 

25.0 

18- jan- 1992 

45.0 

18- jan-1992 

16.0 

18- jan-1992 

25.0 

18- jan-1992 

25.0 

18- jan-1992 

45.0 

18- jan-1992 

16  .0 

18- jan-1 992 

25.0 

18-jan-1992 

25.0 

18- jan-1 992 

45.0 

18- jan-1992 

45.0 

18- jan-1992 

16.0 

18- jan-1992 

25.0 

18- jan-1992 

25.0 

18-jan-1992 

16.0 

18- jan-1992 

25.0 

18- jan-1992 

TEST 


METHOD 

COMPOUND 

BOOL 

LM1  6 

CCL4 

LT 

LMl  6 

CCL4 

LT 

LM1  6 

CH2CL2 

LM 1 6 

CH2CL2 

LMl  6 

CH2CL2 

LM16 

CH2CL2 

LMl  6 

CH3BR 

ND 

LMl  6 

CH3BR 

ND 

LMl  6 

CH3BF 

ND 

LML6 

CH3BR 

ND 

LMl  6 

CH3CL 

LT 

LMl  6 

CH3  CL 

LT 

LM  1 6 

CH3CL 

LT 

LMl  6 

CH3CL 

LT 

LMl  6 

CHBR3 

LT 

LMl  6 

CHBR3 

LT 

LMl  6 

CHBR3 

LT 

LMl  6 

CHBR3 

LT 

LM16 

CHCL3 

LT 

LMl  6 

CHCL3 

LT 

LMl  6 

CHCL3 

LT 

LM  1 6 

CHCL3 

LT 

LMl  6 

CLC6H5 

LT 

LM16 

CLC6H5 

LT 

LMl  6 

CLC6H5 

LT 

LMl  6 

CLC6H5 

LT 

LMl  6 

CS2 

ND 

LMl  6 

CS2 

ND 

LMl  6 

CS2 

ND 

LMl  6 

CS2 

ND 

LMl  6 

D5RCLM 

LT 

LMl  6 

DBRCLM 

LT 

LMl  6 

DBRCLM 

LT 

LMl  6 

DBRCLM 

LT 

LM16 

ETC6H5 

LT 

LMl  6 

ETC6H5 

LT 

LMl  6 

ETC6H5 

LT 

LMl  6 

ETC6H5 

LT 

LMl  6 

MEC6H5 

LT 

LMl  6 

MEC6H5 

LT 

LMl  6 

MEC6HS 

LT 

LMl  6 

MEC6H5 

LT 

LMl  6 

MEK 

LMl  6 

MEK 

ND 

LMl  6 

MEK 

ND 

LMl  6 

MEK 

ND 

LMl  6 

MIBK 

ND 

LMl  6 

MI  BK 

ND 

CONCENTRATION 

UNITS 

5 . 60e-03 

UGG 

5 . 60e-03 

UGG 

7 . 74e-03 

UGG 

9 . 21e-03 

UGG 

9 . 80e-03 

UGG 

1  .lle-02 

UGG 

1 .00e-02 

UGG 

1 .00e-02 

UGG 

1  .  00e-02 

UGG 

1 .00e-02 

UGG 

1 ,70e-02 

UGG 

1 ,70e-02 

UGG 

1 . 7  0e- 02 

UGG 

1 ,70e-02 

UGG 

1 ,80e-02 

UGG 

1 . 80e-02 

UGG 

1 . 80e-02 

UGG 

1 . 8De-02 

UGG 

2  .  3 Oe- 0 3 

UGG 

2 . 30e-03 

UGG 

2 . 30e- 0  3 

UGG 

2 . 30e-03 

UGG 

2 . 8 0e- 0  3 

UGG 

2  .  80e-03 

UGG 

2 . 80e- 0 3 

UGG 

2 . 80e-03 

UGG 

5 . 00e-03 

UGG 

5 . 00e-0  3 

UGG 

5 . 00e-03 

UGG 

5 . 00e-03 

UGG 

1 ,40e-02 

UGG 

1 .  40e-02 

UGG 

1 . 40e-02 

UGG 

1  .  40e-02 

UGG 

3. 30e-03 

UGG 

3. 30e-03 

UGG 

3. 30e-03 

UGG 

3  .  30e~03 

UGG 

8 . 4  Oe-0 3 

UGG 

8 . 4  Oe- 0  3 

UGG 

8 . 40e-03 

UGG 

8 . 40e-03 

UGG 

1 . 44e-02 

UGG 

1 . 00e-02 

UGG 

1 . 00e-02 

UGG 

1 . 00e-02 

UGG 

1 . 00e-02 

UGG 

1 .00e-02 

UGG 
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SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

25.0 

18- jan-1992 

LMl  6 

M1BK 

ND 

1 .00e-02 

45.0 

18- jan-1992 

LM16 

MIBK 

ND 

1 .O0e-02 

16.0 

18- jan-1992 

LMl  6 

MNBK 

ND 

1 .00e-02 

25.0 

18-jan-1992 

LMl  6 

MNBK 

ND 

1 .00e-02 

25.0 

18-jan-1992 

LMl  6 

MNBK 

ND 

1 . 00e-02 

45.0 

18- jan-1992 

LMl  6 

MNBK 

ND 

1 .00e-02 

16.0 

18- jan-1992 

LMl  6 

STYR 

ND 

5 . Q0e-03 

25.0 

18- jan-1992 

LMl  6 

STYR 

ND 

5 . 00e-02 

25.0 

18- jan-1992 

LMl  6 

STYR 

ND 

5. 00e-03 

45.0 

18- jan-1992 

LM16 

STYR 

ND 

5 . 00e-03 

16.0 

18- jan-1992 

LMl  6 

T13DCP 

ND 

5 . 00e-03 

25.0 

18- jan-1992 

LMl  6 

T13DCP 

ND 

5 . 00e-03 

25.0 

18- jan-1992 

LMl  6 

T13DCP 

ND 

5 . 00e-03 

45.0 

18- jan-1992 

LM16 

T13DCP 

ND 

5 . 00e-03 

16.0 

18- j  an-1 992 

LM 1 6 

TCLEA 

LT 

1 .60e-03 

25.0 

18- jan-1992 

LMl  6 

TCLEA 

LT 

1 ,60e-03 

25.0 

18- jan-1992 

LMl  6 

TCLEA 

LT 

1 . 60e-0  3 

45.0 

18- jan-1992 

LMl  6 

TCLEA 

LT 

1 .60e-03 

16.0 

18- jan-1992 

LMl  6 

TCLEE 

LT 

1 .90e-03 

25.0 

18- jan-1992 

LMl  6 

TCLEE 

LT 

1 ,90e-03 

25.0 

18-jan-1992 

LMl  6 

TCLEE 

LT 

1 .90e-03 

45.0 

18- jan-1992 

L  Ml  6 

TCLEE 

LT 

1 ,90e-03 

16.0 

18- jan-1992 

LM16 

TRCLE 

2 . 87e+00 

25.0 

18- jan-1992 

LMl  6 

TRCLE 

LT 

3 . 80e-03 

25.0 

18- jan-1992 

LM16 

TRCLE 

LT 

3 . 80e-03 

45.0 

18- jan-1992 

LM16 

TRCLE 

LT 

3 . 80e- 0  3 

Site:  BORE 

2SB2 

SAMPLE 

SAMPLE 

TEST 

DEPTH  1 

[  ft )  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

2.0 

20-jan-1992 

00 

TPHC 

LT 

7 . 44e  +  01 

9.0 

20-jan-1992 

00 

TPHC 

LT 

7 . 4 6e  +  0 1 

2.0 

20- jan-1992 

LMl  6 

111TCE 

LT 

4 . 20e-03 

9.0 

20- jan-1992 

LMl  6 

111TCE 

LT 

4  .  2 Oe- 0 3 

2.0 

20- jan-1992 

LM16 

112TCE 

LT 

2 . 00e-02 

9.0 

20- jan-1992 

LMl  6 

112TCE 

LT 

2 . 00e-02 

2.0 

20- jan- 1 992 

LM16 

11DCE 

LT 

1 .90e-02 

9.0 

20- jan-1992 

LM16 

11DCE 

LT 

1 . 90e-02 

2.0 

20- jan-1992 

LMl  6 

UDCLE 

LT 

1 .70e-03 

9.0 

20-jan-1992 

LMl  6 

11DCLE 

LT 

1 . 70e-03 

2.0 

20- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

9.0 

20- jan-1992 

LMl  6 

12DCE 

LT 

2  .  OOe- 0 3 

2.0 

20- jan-1992 

LMl  6 

12DCLB 

LT 

1 . 20e-0  3 

9.0 

20- jan-1992 

LMl  6 

12DCLB 

LT 

1 ,20e-03 

UNITS 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 


UNITS 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 


RI  Report:  CRREL 

Section  No. :  Appendix  M 

Revision  No. :  0 


Jun  1,  1992  Installation:  Cold  Regions  Res  S  Eng  Lab,  NHPage  20 

Analytical  Results  for  Chemical  Soil 
From:  01-jan-92  To:  01-jun-92 


Site:  BORE 


SAMPLE  SAMPLE  TEST 

DEPTH  (ft)  DATE  METHOD 


2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20-jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1 992  LM16 
2.0  20- jan-1992  LM16 
9.0  20-jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LR16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1 992  LM16 
2.Q  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20-jan-1992  LM16 
2.0  20- jan-1992  LM16 
9,0  20-jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 
2.0  20- jan-1992  LM16 
9.0  20- jan-1992  LM16 


2SB2  (continued) 


COMPOUND 

BOOL 

CONCENTRATION 

_ _ _ _ 

• - 

12DCLE 

LT 

3 . 1 Oe- 0  3 

12DCLE 

LT 

3 . 1 Oe-O  3 

12DCLP 

LT 

2 . 20e-03 

12DCLP 

LT 

2 . 20e-03 

12DMB 

ND 

2  .  00e-03 

12DMB 

ND 

2 . 00e-03 

13DCLB 

LT 

2 . 00e-0  3 

13DCLB 

LT 

2 . 00e-0  3 

13DCP 

LT 

1  .30e-03 

13DCP 

LT 

1 . 30e-03 

13DMB 

ND 

2 . 00e-03 

13DMB 

ND 

2 . 00e-0  3 

24DCLB 

LT 

9. 00e-04 

14DCLB 

LT 

9 . 00e-04 

2CLEVE 

LT 

4 . 8  Oe- 02 

2CLEVE 

LT 

4 . B0e-02 

ACET 

ND 

1 . 00e-02 

ACET 

ND 

1  .  00e-02 

BRDCLM 

LT 

3 . 30e-03 

BRDCLM 

LT 

3 . 30e- 0  3 

C13DCP 

ND 

5 . 00e-03 

C13DCP 

ND 

5 . 00e-03 

C2AVE 

ND 

1.00e-02 

C2AVE 

ND 

1.00 e-02 

C2H3CL 

LT 

1 ,50e-02 

C2H3CL 

LT 

1 ,50e-02 

C2H5CL 

LT 

2 . 7  0e-02 

C2H5CL 

LT 

2 . 70e-02 

C6H6 

LT 

2 . 9  Oe-O  3 

C6H6 

LT 

2.9 0e-03 

CCL3F 

ND 

5 . 00e-0  3 

CCL3F 

ND 

5 . OOe- 0  3 

CCL  4 

LT 

5 . 60e- 0  3 

CCL4 

LT 

5 . 60e-0  3 

CH2CL2 

6 . 84e-03 

CH2CL2 

7 . 26e-03 

CH3BR 

ND 

1.00e-02 

CH3BR 

ND 

1  .  00e-02 

CH3CL 

LT 

1 .  70e-02 

CH3CL 

LT 

1 . 70e-02 

CHBR3 

LT 

1 ,80e-02 

CHBR3 

LT 

1 ,80e-02 

CHCL3 

LT 

2 . 30e-0  3 

CHCL3 

LT 

2 . 30e-03 

CLC6H5 

LT 

2 . 80e-03 

CLC6H5 

LT 

2 . 80e-03 

CS2 

ND 

5. 00e-03 

CS2 

ND 

5 . 00e-0  3 

UNITS 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 
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SAMPLE 
DEPTH  (ft 

SAMPLE 
)  DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

2.0 

20- jan-1992 

LM1 6 

DBRCLM 

LT 

1  .  40e-02 

UGG 

9.0 

20- jan-1992 

LM1 6 

DBRCLM 

LT 

1 . 40e-02 

UGG 

2.0 

20- jan-1992 

LM16 

ETC6H5 

LT 

3.  30e-03 

UGG 

9.0 

20- jan-1992 

LM16 

ETC6H5 

LT 

3 . 30e-03 

UGG 

2.0 

20- jan-1992 

LM1 6 

MEC6H5 

LT 

8 .  40e-03 

UGG 

9.0 

20-jan-1992 

LM16 

MEC6H5 

LT 

8 . 40e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

KEK 

ND 

1 .00e-02 

UGG 

9.0 

20- jan-1992 

LM1  6 

MEK 

ND 

1 .00e-02 

UGG 

2.0 

20- jan-1992 

LMl  6 

MIBK 

ND 

1 .00e-02 

UGG 

9.0 

20- jan-1 992 

LMl  6 

HIBF. 

ND 

1 . 00e-02 

UGG 

2.0 

20- jan-1992 

LMl  6 

MNBK 

ND 

1 . 00e-02 

UGG 

9 . 0 

20- jan-1992 

LMl  6 

MNBK 

ND 

1 . 00e-02 

UGG 

2.0 

20- jan-1992 

LMl  6 

STYR 

ND 

5 . 00e-0  3 

UGG 

9.0 

20- jan-1992 

LMl  6 

STYR 

ND 

5. 00e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

T13DCP 

ND 

5. 00e-03 

UGG 

9.0 

20- jan-1992 

LM16 

T13DCP 

ND 

5 . 00e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

TCLEA 

LT 

1 .60e-03 

UGG 

9 . 0 

20- jan-1992 

IM16 

TCLEA 

LT 

1 . 60e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

TCLEE 

LT 

1 . 90e-03 

UGG 

9.0 

20- jan-1992 

LMl  6 

TCLEE 

LT 

1 . 9  Oe- 0  3 

UGG 

2 . 0 

20- jan-1992 

LMl  6 

TRCLE 

LT 

3 . 80e-0  3 

UGG 

9 . 0 

20- jan-1992 

LMl  6 

TRCLE 

LT 

3 .  B0e-0  3 

UGGa 

9.0 

20- jan-1992 

LMl  6 

UNK251 

2 . 2 le- 02 

ugg| 

Site:  BORE  6SB1 


SAMPLE 
DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

2.0 

20- jan-1992 

00 

TPHC 

LT 

7 . 43e  +  01 

UGG 

9.5 

20- jan-1992 

00 

TPHC 

LT 

7 . 4  3e  +  0 1 

UGG 

2.0 

20- jan-1992 

LMl  6 

111TCE 

LT 

4 . 20e-03 

UGG 

9.5 

20- jan-1992 

LMl  6 

111 TCE 

LT 

4 . 20e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

112TCE 

LT 

2 . 00e-02 

UGG 

9.5 

20- jan-1992 

LMl  6 

112TCE 

LT 

2 . 00e-02 

UGG 

2.0 

20- jan-1992 

LMl  6 

11DCE 

LT 

1 .90e-02 

UGG 

9.5 

20- jan-1992 

LMl  6 

11DCE 

LT 

1 .90e-02 

UGG 

2.0 

20- jan-1992 

LMl  6 

11DCLE 

LT 

1 .70e-03 

UGG 

9.5 

20- jan-1992 

LMl  6 

11DCLE 

LT 

1 . 70e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

UGG 

9.5 

20- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

UGG 

2.0 

20- jan-1992 

LM16 

12DCLB 

LT 

1 .20e-03 

UGG 

9.5 

20-jan-1992 

LMl  6 

12DCLB 

LT 

1 . 20e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

1 2DCLE 

LT 

3  . 10e-03 

UGG 

9.5 

20- jan-1992 

LMl  6 

12DCLE 

LT 

3. 10e-03 

UGG 

2.0 

20- jan-1992 

LM16 

12DCLP 

LT 

2 . 20e-03 

UGG 
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SAMPLE 
DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

9.5 

20- jan-1992 

LM1  6 

12DCLP 

LT 

2 . 20e-0  3 

UCG 

2.0 

20- jan-1992 

LM1  6 

12DMB 

ND 

2 . 00e-0  3 

UGG 

9.5 

20- jan-1992 

LM16 

12DMB 

ND 

2 . 00e-03 

UGG 

2.0 

20- jan-1992 

LM16 

13DCLB 

LT 

2 . 00e-03 

UGG 

9.5 

20- jan-1992 

LM 1 6 

13DCLB 

LT 

2 . 00e-03 

UGG 

2.0 

20- jan-1992 

LM1 6 

13DCP 

LT 

1 . 30e-03 

UGG 

9.5 

20- jan-1992 

LM1  6 

13DCP 

LT 

1 .  30e-03 

UGG 

2.0 

20- jan-1992 

LM16 

13DMB 

ND 

2 . 00e-03 

UGG 

9.5 

20- jan-1992 

LM1 6 

13DMB 

ND 

2  .  00e-03 

UGG 

2.0 

20- jan-1992 

LM1 6 

14DCLB 

LT 

9. 00e-04 

UGG 

9.5 

20- jan-1992 

LMl  6 

14DCLB 

LT 

9 . 00e-04 

UGG 

2.0 

20- jan-1992 

LM1 6 

2CLEVE 

LT 

4 . 8  0e-02 

UGG 

9.5 

20- jan-1992 

LMl  6 

2CLEVE 

LT 

4 . 80e-02 

UGG 

2.0 

20- jan-1992 

LM16 

ACET 

ND 

1 . 00e-02 

UGG 

9.5 

20- jan-1992 

LMl  6 

ACET 

ND 

1 . 00e-02 

UGG 

2.0 

20- jan-1992 

LM16 

BRDCLM 

LT 

3  .  30e-03 

UGG 

9.5 

20- jan-1992 
20- jan-1992 

LMl  6 

BRDCLM 

LT 

3  .  3  Oe-O 3 

UGG 

2 . 0 

LMl  6 

C13DCP 

ND 

5. 00e-03 

UGG 

9.5 

20- jan-1992 

LMl  6 

C13DCP 

ND 

5  .  OOe- 0  3 

UGG 

2.0 

20- jan-1992 

LMl  6 

C2AVE 

ND 

1.00e-02 

UGG 

9.5 

20- jan-1992 

LMl  6 

C2AVE 

ND 

1 . 00e-02 

UGG 

2.0 

20-ian-1992 

LM16 

C2H3CL 

LT 

1 .  50e-02 

UGG 

9.5 

20- jan-1992 

LMl  6 

C2H3CL 

LT 

1  .  50e-02 

UGG 

2.0 

20- jan-1992 

LMl  6 

C2H5CL 

LT 

2.70e-02 

UGG 

9.5 

20- jan-1992 

LMl  6 

C2H5CL 

LT 

2 . 7  0e-02 

UGG 

2.0 

20- jan-1992 

LMl  6 

C6H6 

LT 

2 . 90e-0  3 

UGG 

9.5 

20- jan-1992 

LMl  6 

C6h6 

LT 

2 . 90e-03 

UGG 

2.0 

20- jan-1992 

LM  1  6 

CCL3F 

ND 

5 . 00e-03 

UGG 

9.5 

20- jan-1992 

LMl  6 

CCL3F 

ND 

5 . 00e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

CCL4 

LT 

5 . 60e-03 

UGG 

9 . 5 

20- jan-3  992 

LMl  6 

CCL4 

LT 

5 . 60e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

CH2CL2 

7 . 26e-03 

UGG 

9.5 

20- jan-1992 

LMl  6 

CH2CL2 

8.  30e-03 

UGG 

2.0 

20-jan-1992 

LMl  6 

CH3BR 

ND 

1 . 00e-02 

UGG 

9.5 

20- jan-1992 

LMl  6 

CH3BR 

ND 

1 . 00e-02 

UGG 

2.0 

20- jan-1992 

LMl  6 

CH3CL 

LT 

1 ,70e-02 

UGG 

9.5 

20- jan-1992 

LMl  6 

CH3CL 

LT 

1  .  70e-02 

UGG 

2.0 

20- jan-1992 

LMl  6 

CHBR3 

LT 

1 .  S0e-02 

UGG 

9.5 

20- jan-1 992 

LM16 

CHBR3 

LT 

1.80 e-02 

UGG 

2.0 

20- jan-1992 

LM16 

CHCL3 

LT 

2 . 30e-03 

UGG 

9.5 

20- jan-1992 

LMl  6 

CHCL3 

LT 

2 . 30e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

CLC6H5 

LT 

2 . 80e-03 

UGG 

9.5 

20- jan-1992 

LMl  6 

CLC6H5 

LT 

2 . 80e-03 

UGG 

2.0 

20- jan- 1 992 

LMl  6 

CS2 

ND 

5 . 00e-03 

UGG 

9.5 

20- jan-1992 

LMl  6 

CS2 

ND 

5 . 00e-03 

UGG 

2.0 

20- jan-1992 

LMl  6 

DBRCLM 

LT 

1 . 4  0e-02 

UGG 

9.5 

20- jan-1992 

LMl  6 

DBRCLM 

LT 

1 . 4  0e-02 

UGG 

2.0 

20- jan-1992 

LMl  6 

ETC6H5 

LT 

3 . 30e-03 

UGG 
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SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

9.5 

20- jan-1992 

LM1 6 

ETC6H5 

LT 

3 . 30e-03 

2.0 

20- jan-1 992 

LM1 6 

MEC6H5 

LT 

8 . 40e-03 

9.5 

20- jan-1992 

LM16 

MEC6H5 

LT 

8 . 40e-03 

2.0 

20- jan-1992 

LM1 6 

MEK 

ND 

1.00e-02 

9.5 

20- jan-1992 

LM16 

MEK 

ND 

1 .00e-02 

2.0 

20- jan-1992 

LM1  6 

MI  BK 

ND 

1.00e-02 

9.5 

20- jan-1 992 

LM1  6 

MIBK 

ND 

1 .00e-02 

2.0 

20- jan-1992 

LM1 6 

MNBK 

ND 

1 .00e-02 

9.5 

20-jan-1992 

LM16 

MNBK 

ND 

1 .00e-02 

2.0 

20- jan-1992 

LM1 6 

STYR 

ND 

5 . 00e-03 

9.5 

20- jan-1992 

LM16 

STYR 

ND 

5 . 00e-03 

2.0 

20- jan-1992 

LM1 6 

T13DCP 

ND 

5. 00e-03 

9.5 

20- jan-1992 

LM16 

T13DCP 

ND 

5 . 00e-0  3 

2.0 

20- jan-1 992 

LM1 6 

TCLEA 

LT 

1 ,60e-03 

9.5 

20- jan-1992 

LM2  6 

TCLEA 

LT 

1 ,60e-03 

2.0 

20- jan-1992 

LM16 

TCLEE 

LT 

1 .90e-03 

9.5 

20- jan-1992 

LM16 

TCLEE 

LT 

1 ,90e-03 

2.0 

20- jan-1992 

LM1 6 

TRCLE 

LT 

3 . 80e- 0  3 

9.5 

20- jan-1992 

LM16 

TRCLE 

LT 

3 . 80e-03 

Site:  BORE 

9SB1 

SAMPLE 

SAMPLE 

TEST 

DEPTH  1 

[ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

18.0 

16- jan-1992 

00 

TPHC 

LT 

7 . 43e  +  01 

3.0 

16- jan-1992 

00 

TPHC 

LT 

7 . 46e  +  01 

14.0 

16-‘iar.-1992 

00 

TPHC 

LT 

7 . 46e+01 

54.0 

17- jan-1992 

00 

TPHC 

LT 

7 . 46e+01 

3.0 

16- jan-1992 

LM16 

111TCE 

LT 

4 . 20e-03 

14.0 

16- jan-1992 

LM1  6 

111TCE 

LT 

4 . 20e-03 

18.0 

16- jan-1992 

LM1  6 

111TCE 

LT 

4 . 2  Oe-O  3 

54.0 

17- jan-1992 

LM16 

111TCE 

LT 

4 . 20e-03 

3.0 

1 6- jan-1 992 

mi  6 

112TCE 

LT 

2. 00e-02 

14.0 

16- jan-1992 

LMl  6 

U2TCE 

LT 

2 . 00e-02 

18.0 

16- jan-1992 

LM1 6 

112TCE 

LT 

2 . OOe-02 

54.0 

17- jan-1992 

LMl  6 

112TCE 

LT 

2 . 00e-02 

3.0 

16- jan-1992 

LMl  6 

11DCE 

LT 

1 .90e-02 

14.0 

16- jan-1992 

LMl  6 

11DCE 

LT 

1 . 90e-02 

18.0 

16- jan-1992 

LMl  6 

11DCE 

LT 

1 ,90e-02 

54.0 

17- jan-1992 

LMl  6 

11DCE 

LT 

1 . 90e-02 

3.0 

16- jan-1992 

LMl  6 

1 1 DOLE 

LT 

1 ,70e-03 

14.0 

26-jan-1992 

LMl  6 

11DCLE 

LT 

1 .70e-03 

18.0 

16- jan-1992 

LMJ  6 

11DCLE 

LT 

1 .70e-03 

54.0 

17- jan-1992 

LM16 

11DCLE 

LT 

1 .70e-03 

3.0 

16- jan-1992 

LMl  6 

12DCE 

LT 

2 . 00e-03 

UNITS 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 


UNITS 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 
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SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 


14.0 

16- jan-1992 

18.0 

16- jan-1992 

54.0 

17- jan-1992 

3.0 

16- jan-1992 

14.0 

16- jan-1992 

18.0 

16- jan-1992 

54.0 

17- jan-1992 

3.0 

16- jan-1992 

14.0 

16- jan-1992 

18.0 

16- jan-1992 

54.0 

17- jan-1 992 

3.0 

16- jan-1332 

14.0 

16-gan-1992 

16.0 

16- jan-1992 

54 . 0 

17- jan-1992 

3.0 

16- jan-1992 

14.0 

16- jan-1992 

18.0 

16- jan-1992 

54.0 

17- jan-1992 

3.0 

16- jan-1992 

14.0 

16- jan-1992 

18.0 

16- jan-1992 

54.0 

17- jan-1992 

3.0 

16- jan-1992 

14.0 

16- jan-1992 

18.0 

16- jan-1992 

54.0 

1 7- jan-1 992 

3.0 

16- jan-1992 

14.0 

16- jan-1992 

ie.o 

16- jan-1992 

54.0 

17- jan-1992 

3.0 

16- jan-1992 

14.0 

16- jan-1992 

18.0 

16- jan-1992 

54.0 

17- jan-1992 

3.0 

16- jan-1 992 

14.0 

16- jan-1992 

18.0 

16- jan-1992 

54.0 

17- jan-1992 

18.0 

16- jan-1992 

14.0 

16- jan-1992 

3.0 

16- jan-1992 

5  4.0 

17- jan-1992 

3.0 

16- jan-1992 

14.0 

16- jan-1992 

18.0 

16- jan-1992 

54.0 

17- jan-1992 

3.0 

16- jan-1992 

TEST 


METHOD 

COMPOUND 

BOOL 

LM16 

12DCE 

LT 

LMl  6 

12DCE 

LT 

LM1  6 

12DCE 

LT 

LMl  6 

12DCLB 

LT 

LMl  6 

12DCLB 

LT 

LK16 

12DCLB 

LT 

LMl  6 

12DCLB 

LT 

LM16 

12DCLE 

LT 

LMl  6 

12DCLE 

LT 

LM16 

12DCLE 

LT 

LM16 

12DCLE 

LT 

LM16 

12DCLP 

LT 

LMl  6 

12DCLP 

LT 

LMl  6 

12DCLP 

LT 

LMl  6 

12DCLP 

LT 

LMl  6 

12DMB 

ND 

LMl  6 

12DMB 

ND 

LMl  6 

12DMB 

ND 

LMl  6 

12DMB 

ND 

LMl  6 

13DCLB 

LT 

LMl  6 

13DCLB 

LT 

LM 16 

13DCLB 

LT 

LM16 

13DCL6 

LT 

LM  1 6 

13DCP 

LT 

LMl  6 

13DCP 

LT 

LM16 

13DCP 

LT 

LMl  6 

13DCP 

LT 

LMl  6 

13DMB 

ND 

LMl  6 

13DMB 

ND 

LMl  6 

13DMB 

ND 

LM16 

13DMB 

ND 

LMl  6 

14DCLB 

LT 

LMl  6 

14DCLB 

LT 

LMl  6 

14DCLB 

LT 

LMl  6 

14DCLB 

LT 

LMl  6 

2CLEVE 

LT 

LMl  6 

2CLEVE 

LT 

LM16 

2CLEVE 

LT 

LM  1  6 

2CLEVE 

LT 

LMl  6 

ACET 

LMl  6 

ACET 

LMl  6 

ACET 

ND 

LMl  6 

ACET 

ND 

LMl  6 

BRDCLM 

LT 

LMl  6 

8RDCLM 

LT 

LMl  6 

BRDCLM 

LT 

LMl  6 

BRDCLM 

LT 

LMl  6 

C13DCP 

ND 

CONCENTRATION 

UNITS 

2 . 00e-0 3 

UGG 

2 . 00e-03 

UGG 

2 . 00e-03 

UGG 

1 ,20e-03 

UGG 

1 ,20e-03 

UGG 

1 ,20e-03 

UGG 

1'.  20e-0  3 

UGG 

3  . 1 Oe-O 3 

UGG 

3 . 1 Oe- 0 3 

UGG 

3 . 10e-0  3 

UGG 

3  . 1 Oe-O 3 

UGG 

2 . 20e-03 

UGG 

2 . 20e-03 

UGG 

2 . 20e-03 

UGG 

2 . 20e-03 

UGG 

2 . 00e-03 

UGG 

2 . 00e-0  3 

UGG 

2 . 00»-03 

UGG 

2 . 00e-03 

UGG 

2 . 00e-0  3 

UGG 

2 . 00e-03 

UGG 

2 . 0De-03 

UGG 

2 . 00e-03 

UGG 

1  .  30e- 0 3 

UGG 

1 . 30e-03 

UGG 

1 .  30e-0  3 

UGG 

1 . 30e-0  3 

UGG 

2 . 00e-03 

UGG 

2 . 00e-0  3 

UGG 

2 . 00e-0  3 

UGG 

2. 00e-03 

UGG 

9 . 00e-04 

UGG 

9 . 00e-04 

UGG 

9 . 00e-04 

UGG 

9 . 00e-04 

UGG 

4 . 80e-02 

UGG 

4 . 80e-02 

UGG 

4 . 80e-02 

UGG 

4 . 80e -  0  2 

UGG 

9 . 77e-03 

UGG 

4 . 34e-02 

UGG 

1 .00e-02 

UGG 

1.00e-02 

UGC- 

3 . 30e-03 

UGG 

3. 30e-03 

UGG 

3  .  30e-0 3 

UGG 

3. 30e-03 

UGG 

5 . 00e-03 

UGG 
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SAMPLE 
DEPTH  (ft) 


14.0 
18.0 
54.0 
3.0 
14.0 
18.0 
54.0 
3.0 
14.0 
18.0 
54.0 
3.0 
14.0 
18.0 
54.0 
3.0 
14.0 
18.0 
54.0 
3.0 
14.0 
18.0 
54.0 
3.0 
14.0 
18.0 
54.0 
18.0 
3.0 
54.0 
14.0 
3.0 
14.0 
18.0 
54.0 
3.0 
14.0 
18.0 
54.0 
3.0 
14.0 
18.0 
54 . 0 
3.0 
14.0 
18.0 
54.0 
3.0 


SAMPLE 

DATE 


16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1 992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1 992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 

16-  jan-1992 

17- jan-1992 
16- jan-1992 
16-jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  j  an- 199  2 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16-jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 


TEST 


METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

LMl* 

C13DCP 

ND 

5 . 00e-03 

UGG 

LMlt 

C13DCP 

ND 

S.00e-03 

UGG 

LM16 

C13DCP 

ND 

5 . 0  0e-0  3 

UGG 

LMl  6 

C2AVE 

ND 

1 .00e-02 

UGG 

LMl  6 

C2AVE 

ND 

1 .00e-02 

UGG 

LMl  6 

C2AVE 

ND 

1.00e-02 

UGG 

LMl  6 

C2AVE 

ND 

1 . 00e-02 

UGG 

LM16 

C2H3CL 

LT 

1 .50e-02 

UGG 

LM16 

C2H3CL 

LT 

1 . 50e- 02 

UGG 

LMl  6 

C2H3CL 

LT 

1 . 50e-02 

UGG 

LMl  6 

C2H3CL 

LT 

1 . 50e-02 

UGG 

LM16 

C2H5CL 

LT 

2 . 70e-02 

UGG 

LMl  6 

C2H5CL 

LT 

2 . 70e- 02 

UGG 

LMl  6 

C2H5CL 

LT 

2 . 70e-02 

UGG 

LMl  6 

C2H5CL 

LT 

2 . 70e- 02 

UGG 

LMl  6 

C6H6 

LT 

2 . 90e-03 

UGG 

LMl  6 

C6H6 

LT 

2 . 90e-03 

UGG 

LMl  6 

C6H6 

LT 

2 . 90e-0  3 

UGG 

LMl  6 

C6H6 

LT 

2 . 90e-03 

UGG 

LM16 

CCL3F 

ND 

5. 00e-03 

UGG 

LM16 

CCL3F 

ND 

5 . 00e-03 

UGG 

LMl  6 

CCL3F 

ND 

5 . 00e-03 

UGGJ 

LMl  6 

CCL3F 

ND 

5 . 00e-03 

UGC-f 

LM16 

CCL4 

LT 

5 . 6  Oe-O  3 

UGG 

LMl  6  * 

CCL4 

LT 

5 . 60e-03 

UGG 

LM16 

CCL4 

LT 

5 . 60e-03 

UGG 

LM16 

CCL4 

LT 

5 . 60e-03 

UGG 

LMl  6 

CH2CL2 

3 . 1 3e-03 

UGG 

LMl  6 

CH2CL2 

3 . 57e-03 

UGG 

LMl  6 

CH2CL2 

8 . 01e-03 

UGG 

LM16 

CH2CL2 

8 . 97e-03 

UGG 

LMl  6 

CH3BR 

ND 

1.00e-02 

UGG 

LMl  6 

CH3BR 

ND 

1.00e-02 

UGG 

LM16 

CH3BR 

ND 

1.00e-02 

UGG 

LMl  6 

CH3BR 

ND 

1 .00e-02 

UGG 

LMl  6 

CH3CL 

LT 

1 .70e-02 

UGG 

LM16 

CH3CL 

LT 

1 .70e-02 

UGG 

LMl  6 

CH3CL 

LT 

1 .70e-02 

UGG 

LM16 

CH3CL 

LT 

1 .70e-02 

UGG 

LMl  6 

CHBR3 

LT 

1 .80e-02 

UGG 

LMl  6 

CHBR3 

LT 

1 . 80e-02 

UGG 

LMl  6 

CHBR3 

LT 

1 . 80e-02 

UGG 

LMl  6 

CHBR3 

LT 

1 . 80e-02 

UGG 

LM16 

CHCL3 

LT 

2 . 30e-03 

UGG 

LMl  6 

CHCL3 

LT 

2. 30e-03 

UGG 

LMl  6 

CHCL3 

LT 

2 . 3  Oe-O  3 

UGG 

LMl  6 

CHCL3 

LT 

2. 30e-03 

UGG 

LMl  6 

CLC6H5 

LT 

2 . 80e-0  3 

UGG 
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SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 


TEST 

METHOD  COMPOUND  BOOL  CONCENTRATION  UNITS 


14.0 

18.0 


54  . 

3  . 
14  . 
18. 
54  . 

3. 
14  . 
18. 
54  . 
3 

14  . 
18. 
54, 
3. 
14 
18 
54 


3.0 
14.0 
18. 
54. 

3. 
14  . 
18. 
54. 


3.0 
14.0 
18.0 
54.0 
3.0 
14.0 
18.0 
54.0 
3.0 
14.0 
18.0 
54.0 
3.0 
14.0 
18 . 0 
54 . 0 
3.0 
14.0 
18.0 
54.0 
3.0 


16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

1 7 - j  an- 1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17- jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1 992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

1 7-  jan-1 992 
16- jan-1992 
16- jan-1992 

16-  jan-1992 

17-  jan-1992 
16-jan-1992 


LM1 6 
LM16 
LM16 
LM1 6 
LM1  6 
LM16 
LM16 
LM16 
LM1  6 
LM1  6 
LM16 
LM1  6 
LM16 
LM16 
LM16 
LM1  6 
LM1  6 
LM1  6 
LM 1  6 
LM1  6 
LM  1  6 
LM16 
LM1  6 
LM  1  6 
LM1  6 
LM1  6 
LM  1 6 
LMl  6 
LM  1 6 
LM  1 6 
LM  1  6 
LM16 
LM26 
LMl  6 
LM16 
LMl  6 
LMl  6 
LMl  6 
LMl  6 
LMl  6 
LMl  6 
LMl  6 
LMl  6 
LMl  6 
LMl  6 
LMl  6 
LMl  6 
LMl  6 


CLC6H5 

LT 

CLC6H5 

LT 

CLC6H5 

LT 

CS2 

ND 

CS2 

ND 

CS2 

ND 

CS2 

ND 

DBRCLM 

LT 

DBRCLM 

LT 

DBRCLM 

LT 

DBRCLM 

LT 

ETC6H5 

LT 

ETC6H5 

LT 

ETC6H5 

LT 

ETC6H5 

LT 

MEC6H5 

LT 

MEC6H5 

LT 

MEC6H5 

LT 

MEC6H5 

LT 

MEK 

ND 

MEK 

ND 

MEK 

ND 

MEK 

ND 

MI  BK 

ND 

MIBK 

ND 

MIBK 

ND 

M I  BK 

ND 

MNBK 

ND 

MNBK 

ND 

MNBK 

ND 

MNBK 

ND 

STYR 

ND 

STYR 

ND 

STYR 

ND 

STYR 

ND 

T13DCP 

ND 

T13DCP 

ND 

T13DCP 

ND 

T13DCP 

ND 

TCLEA 

LT 

TCLEA 

LT 

TCLEA 

LT 

TCLEA 

LT 

TCLEE 

LT 

TCLEE 

LT 

TCLEE 

LT 

TCLEE 

LT 

TRCLE 

2 . 80e-03 
2 . 80e- 0  3 
2. 80e-03 
5 . 00e-03 
5 . OOe- 0  3 
5. 00e-03 
5. 00e-03 
1 . 40e-02 
1 . 4  0e-02 
1 . 40e-02 
1 . 40e-02 

3 . 3  Oe-O  3 
3.  30e-03 
3.  30e-03 
3  .  30c- 0  3 
8 . 40e-03 
8 . 40e-03 
8 . 40e-03 

8 . 4  Qe- 0  3 
1 . OOe- 02 
1  .  00e-02 
1  .  00e-02 
1  .  00e-02 
1  .  00e-02 
1  .  00e-02 
1  .00e-02 
1  .  00e-02 
1 . 00e-02 
1  .  00e-02 
1 . OOe- 02 
1 .00e-02 

5 . 0  C  _  -  0  3 
5 . OOe- 0  3 
5 . OOe- 0  3 
5 . 00e-03 
5 . 00e-03 
5 . OOe- 0  3 
5 . OOe- 0  3 
5 . 00e-03 
1 .60e-03 
1  .  60e-03 
1 . 6  Oe-0  3 
1 . 60e- 0  3 
1 . 90e-03 
1  . 90e-03 
1 ,90e-03 
1 . 90e-0  3 
1 . 68e-02 


UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGr- 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 

UGG 
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SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

14.0 

16- jan-1992 

LMl  6 

TRCLE 

5 . 09e-02 

UGG 

18.0 

16- jan-1992 

LM1 6 

TRCLE 

1 .06e-01 

UGG 

54.0 

17- jan-1992 

LMl  6 

TRCLE 

LT 

3 . 80e-03 

UGG 

Report  completed  normally. 
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INSTALLATION  RESTORATION  PROGRAM 

CHEMICAL  REPORT 
Mon  Jun  1  08:25:57  1992 


For  Parameters  : 

Installation  *  Cold  Regions  Res  s,  Eng  Lab,  N’H 

Beginning  Date  *  01-mar-92 

Ending  Date  =  ’l-msr-92 

Media  Type  *  Chemical  Ground  Water 

Maximum  (X,  Y)  w  (719933,  4844996) 

Minimum  (X,  Y)  «=  (  719326  ,  484  4  437) 

Booleans  =  Y 
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Jun  1  , 

1992 

Installation: 

Cold  Reg: 

ons  Res 

6  Er. a  Lab, 

Analytical  Results  for 

Chemi cal 

Ground  Wat 

From:  01 -mar 

-92  To 

:  31-ma 

r  -  92 

Site:  WELL  CECRL01 

SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENT FAT 

o 

o 

09-ma  r -1 992 

00 

TPHC 

L  T 

1  .  1 5  e  *  0  3 

0.0 

09-mar-1992 

UM33 

111TCE 

LT 

4 . lOe-CC 

0.0 

09-ma  r- 1 9  9  2 

UM  3  3 

112TCE 

LT 

6 . 30e-01 

0.0 

09-ma  c -1 99  2 

UM  3  3 

11DCE 

LT 

1 . 42e*CC 

0.0 

09-ma  r-1992 

UM  3  3 

1 1  DOLE 

LT 

1 . lOe-OC 

0.0 

09-mar-1992 

UM33 

2  2 DCE 

LT 

1  .  lOe-CC 

0.0 

09-ma r-1992 

UM  3  3 

1  2DCLB 

LT 

9.  "Oe+CC 

0.0 

09-ma  r-1 9  9  2 

UM  3  3 

12DCLE 

LT 

T  .  6  0  e  *  C  C 

0.0 

09-ma r-1992 

UM3  3 

1  2DCLP 

LT 

2 . 6  0  e  •  0  0 

0.0 

09-ma r-1992 

UM  3  3 

12DME 

ND 

2 . 0  0  e  *  0  0 

0.0 

09-ma r-1992 

UM3  3 

1  3DCLB 

LT 

9  .  2  0  e  *  0  C 

0.0 

09-ma r-1992 

UM3  3 

1  3DCP 

LT 

3 . 8Ce*0C 

0.0 

0  9-ma  r-1992 

UM  3  3 

1  3  DMB 

ND 

9  .  0  C  e  *  C  0 

0.0 

09-mar-19S2 

UM33 

1  4DCLB 

LT 

6  .  1 C-  e  *  C  T 

0.0 

09-ma r-1992 

UM  3  3 

2CLEVE 

LT 

8  .  2  0  e  '  1 

0.0 

09-ma r-1992 

UM  3  3 

A  CET 

ND 

o: 

0 . 0 

09-ma r-1992 

UM  3  3 

BRDCLK 

LT 

'  .  9  :  e  - 1 C 

0.0 

09-ma r-1992 

UM3  3 

Cl  3DCP 

9  .  CCe-CO 

0.0 

09-ma r-1992 

UM  3  3 

C2AVE 

*.•  p> 

1  .  'Ce-'i 

0.0 

09-ma r-1992 

UM  3  3 

C2H3CL 

r  t 

5  .  L  0  e  -  C  *; 

0.0 

09-ma  r-1992 

UK  3  3 

C2HoCL 

LT 

Z  .  12e*C0 

0.0 

09- roar-1992 

UM  3  3 

C6H6 

LT 

2  .  4  C  e  -  0  0 

0.0 

09-ma  r-1992 

UM  3  3 

CCL4 

L  T 

3  .  ~Ce*C-: 

0.0 

09-roar-1992 

UM  3  3 

CH2CL2 

8 . 4  3e-C: 

0.0 

09-ma  r-1992 

UM  3  3 

CH3ER 

ND 

i .  c c e- : : 

0.0 

09-ma  r-1 992 

UK  3  3 

CH3CL 

LT 

1  .  6  0  e  *  C  v 

0.0 

09-ma  r-1992 

UK  3  3 

CHEF  3 

LT 

s .  :ce*o: 

0.0 

09-mar-193? 

UM  3  3 

CHCL3 

9  .  0  3  e  -  0 1 

0.0 

09-ma r-1992 

UM  3  3 

CLC6H9 

L  T 

i . ;>.c: 

0  .  0 

09-ma  r-1992 

UM.  3  3 

CS2 

ND 

c  A  CCf>  +  Cr- 

0 . 0 

09-ma r-1992 

UM  3  3 

DBFCL.*: 

L7 

6  .  rle-CC 

0 . 0 

09- roar-1992 

UK  3  3 

E  7  C  €  H  S 

l  T 

9  .  3Ce*C  : 

0.0 

09-ma  r-1992 

UM  3  i 

MEC6HS 

LT 

e  .  'Oe*CC 

0  .  0 

09-ma r-1992 

UM  3  3 

MEK 

ND 

i .  c:e*o; 

0.0 

09-ma c-1992 

UM  3  3 

MIBK 

ND 

1  .  C-Oe-C; 

0.0 

09-ma  r- 1 9  92 

1X33 

MN’BK 

ND 

1  .  00e-01 

0 . 0 

0  9-ma  r-1992 

UM  3  3 

ST  YF 

ND 

5 . 0Ce-C0 

0.0 

09-mar-1992 

UM  3  3 

Tl 3DCP 

VD 

5  .  0  0  e  *  C  C 

0 . 0 

09-mar-1992 

UM  3  3 

TCLEA 

LT 

4  .  t  c  e  *  0  0 

0  .  0 

09-ma  r-1992 

UM  3  3 

TCLEE 

LT 

5  .  0  C  e  -  0 1 

0.0 

09-ma  r-1 992 

UM  3  3 

TRCLE 

9.  3 1 e » 0 2 

RC507 


M-  37 


RI  Report: 

CRREL 

Section 

No .  : 

Appendix  M 

Revision 

No.  : 

0 

• 

Jun  1 , 

1992 

Installation: 

Cold  Regions  Res  & 

Eng  Lab,  NHPage 

2 

Analytical  Results  for  Chemical 

Ground  water 

From:  01-mar 

-92  To: 

3 1 -ma r 

-92 

Site:  WELL  CECRL02 

SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

o 

o 

13-mar-1992 

00 

TPHC 

LT 

1 . 12e*03 

UGL 

0.0 

1 3-ma  r-1992 

UM3  3 

111TCE 

LT 

4 . 10e+00 

UGL 

0.0 

1 3-ma  r~ 19  92 

UM3  3 

112TCE 

LT 

6 . 30e-01 

UGL 

0.0 

13-mar-1992 

UM33 

11DCE 

LT 

1 . 42e*00 

UGL 

0.0 

13-mar-1992 

UM3  3 

11DCLE 

LT 

1 . 1 0e+00 

UGL 

0.0 

1 3-ma  r- 199  2 

UM33 

12DCE 

LT 

1 . 10e*00 

UGL 

0.0 

13-mar~1992 

UM  3  3 

12DCLB 

LT 

9 . 70e*00 

UGL 

0.0 

13-mar-1992 

UM  3  3 

12DCLE 

LT 

7 . 6  0e  +  0  0 

UGL 

0.0 

13-mar-1992 

UM33 

12DCLP 

LT 

2 . 80e+00 

UGL 

0.0 

13-mar-1992 

UM3  3 

12DMB 

ND 

5 . 00e+00 

UGL 

0.0 

1 3-mar-1992 

UM3  3 

13DCLB 

LT 

9 . 20e+00 

UGL 

0.0 

13-mar-1992 

UM  3  3 

13DCP 

LT 

3 . 80e  +  00 

UGL 

0.0 

13-mar-1992 

UM3  3 

13DMB 

ND 

5 . 0  Oe*  00 

UGL 

0.0 

13-mar-1992 

UM33 

14DCLB 

LT 

8 . 10e*00 

UGL 

0.0 

13-mar-1992 

UM3  3 

2CLEVE 

LT 

8 . 20e+01 

UGL 

0.0 

1 3-ma  r-1 992 

UM  3  3 

ACET 

8 . 60e+C0 

UGL 

0 . 0 

1 3-ma  r-1992 

UM  3  3 

BRDCLM 

LT 

7 . 9  Oe  +  0 0 

UGL 

0.0 

13-mar-1992 

UM33 

C12DCE 

8 . 10e-01 

UGL 

0.0 

13-ma r-1992 

UM  3  3 

C13DCP 

ND 

5 . OOe+OO 

UGL 

0.0 

1  3-mar-1992 

UM  3  3 

C2AVE 

ND 

1 . 00e+01 

UGL 

0.0 

13-mar-1992 

UM3  3 

C2H3CL 

LT 

5 . 00e-01 

UGL 

A 

0.0 

1 3-mar-1992 

UM33 

C2H5CL 

LT 

2. 12e*00 

UGL 

w 

0.0 

13-ma  r-1992 

UM33 

C6H6 

LT 

2 . 4  Oe*  0  0 

UGL 

0.0 

1  3-mar-1992 

UM3  3 

CCL4 

LT 

3 . 70e400 

UGL 

0.0 

1  3-ma  r-1 992 

UM  3  3 

CH2CL2 

3 . 2  4e4  0  0 

UGL 

0.0 

13-mar-1992 

UM  3  3 

CH3BR 

ND 

1 . 00e*01 

UGL 

0.0 

1 3-ma  r- 1 992 

UM3  3 

CH3CL 

LT 

1 ,60e400 

UGL 

0.0 

13-ma r-1992 

UM3  3 

CHBR3 

LT 

8 . 2  0e  +  0  0 

UGL 

0.0 

13-mar-1992 

UM  3  3 

CHCL3 

3 . 82e4  00 

UGL 

0.0 

13-mar-1992 

UM  3  3 

CLC6H5 

LT 

1 . 40e*00 

UGL 

0.0 

1 3-ma  r- 1 9  9  2 

UM  3  3 

CS2 

ND 

5 . OOe*  00 

UGL 

0.0 

13-mar-1992 

UM3  3 

DBRCLM 

LT 

6 . 5  Oe  4  00 

UGL 

0.0 

13-mar-1992 

UM33 

ETC6H5 

LT 

9 . 30e*00 

UGL 

0.0 

1 3-ma  r- 1 992 

UM3  3 

MEC6H5 

LT 

8 . 7  0e*  0  0 

UGL 

0.0 

13-mar-1992 

UM  3  3 

MEK 

ND 

1 . 00e*  0 1 

UGL 

0.0 

1 3-ma  r- 1 992 

UM33 

MI  BK 

ND 

1 ,00e*01 

UGL 

0.0 

13-ma r-1992 

UM33 

MNBK 

ND 

1 . 00e*  0 1 

UGL 

0.0 

13-mar-1992 

UM33 

STYR 

ND 

5 . 00e*00 

UGL 

0.0 

1 3-mar-l 992 

UM3  3 

Tl 3  DCP 

ND 

5 . 00e  +  0  0 

UGL 

0.0 

13-mar-1992 

UM3  3 

TCLEA 

LT 

4 . 70e*00 

UGL 

0.0 

1 3-ma  r-199  2 

UM3  3 

TCLEE 

LT 

5 . 00e-01 

UGL 

0.0 

13-mar-1992 

UM3  3 

TRCLE 

2 . 9  7e+  0 1 

UGL 

• 
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K-33 
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Revision  No. :  0 


Jun  1,  1992  Installation:  Cold  Regions  Res  s  Eng  Lab,  NHPage 

Analytical  Results  for  Chemical  Ground  water 
From:  01-mar-92  To:  31-mar-92 


Site:  WELL  CECRL03 


SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATIO: 

o 

o 

09-mar-1992 

00 

TPHC 

LT 

1 . 18e+03 

0.0 

09-mar-1992 

UM3  3 

111TCE 

LT 

4  . 10e  +  00 

0.0 

09-mar-1992 

UM33 

112TCE 

LT 

6. 30e-01 

0.0 

09-mar-1992 

UM33 

11DCE 

LT 

1  .  42e  +  00 

0.0 

09-mar-1992 

UM33 

11DCLE 

LT 

1  . 10e  +  00 

0.0 

09-mar-1992 

UM3  3 

12DCE 

LT 

1  . 10e  +  00 

0.0 

Q9-mar-1992 

UM3  3 

12DCLB 

LT 

9 . 7  0e  +  00 

0.0 

09-mar-1992 

UM33 

12DCLE 

LT 

7 . 6  0e  +  0  0 

0.0 

09-mar-1992 

UM3  3 

12DCLP 

LT 

2 . 8  0e  +  00 

0.0 

09-mar-1992 

UM33 

1  2  DMB 

ND 

2 . 00e+00 

0.0 

09-mar-l 992 

UM3  3 

13DCLB 

LT 

9 . 20e  +  00 

0.0 

09-»ar-1992 

UM33 

13DCP 

LT 

3 . 80e  +  00 

0.0 

09-mar-1992 

UM33 

13DKB 

ND 

5 . 00e*00 

0.0 

09-mar-1992 

UM3  3 

19DCLB 

LT 

p  m  i  Qe-*-0 n 

0.0 

09-mar-1992 

UM33 

2CLEVE 

LT 

8 . 2  0e*  0 1 

0.0 

09-mar-1992 

UM33 

ACET 

ND 

1 . 00e*01 

0.0 

09-mar-1992 

UM33 

BRDCLM 

LT 

7  .  S0e-f00 

0.0 

09-mar-1992 

UM3  3 

C13DCP 

ND 

5 . 00e  +  00 

0.0 

09-mar-1992 

UM3  3 

C2AVE 

ND 

1 ,00e+01 

0.0 

09-mar-1992 

UM3  3 

C2H3CL 

LT 

5 . 00e-01 

0.0 

09-mar-1992 

UM33 

C2H5CL 

LT 

2 . 12e  +  00 

0.0 

C9-mar-1992 

UM33 

C6H6 

LT 

2  .  40e*00 

0.0 

09-mar-1992 

UM3  3 

CCL4 

LT 

3  .  7 0e+  0 0 

0.0 

09-mar-1992 

UM33 

CH2CL2 

7 . 75e+00 

0.0 

09-mar-1992 

UM33 

CH3BR 

ND 

1 . 0  Oe-*  0 1 

0.0 

09-mar-1992 

UM33 

CH3CL 

LT 

1  .  60e  +  C0 

0.0 

09-mar-1992 

UM3  3 

CHBR3 

LT 

8 . 2  Oe-^0 0 

0.0 

09-mar-1992 

UM3  3 

CHCL3 

LT 

8. 30e-01 

0.0 

09-nar-l992 

UM3  3 

CLC6H5 

LT 

1 . 40e+00 

0.0 

09-mar- 1992 

UM33 

CS2 

ND 

5. 00e+00 

0.0 

09-ma  r-1 9  9  2 

UM33 

DBRCLM 

LT 

6 . 50e+00 

0.0 

09-ma  r - 1 9  9  2 

UM3  3 

ETC6H5 

LT 

9. 30e*00 

0.0 

09-ma  r-1 99  2 

UM3  3 

MEC6H5 

LT 

8 . 70e+00 

0.0 

09-mar-1992 

UM33 

MEK 

ND 

1 . 00e+01 

0.0 

09-mar-1992 

UM33 

MIBK 

ND 

1  .00e  +  01 

0.0 

09-mar-1992 

UM  3  3 

MNBK 

ND 

1  .  00e  +  01 

0.0 

09-mar-1992 

UM33 

STYR 

ND 

5 . 00e  +  00 

0.0 

09-mar-1992 

UM3  3 

T13DCP 

ND 

5 . 00e  +  00 

0.0 

09-ma  r- 1 992 

UM3  3 

TCLEA 

LT 

4 . 70e*0D 

0.0 

09-mar-1992 

UM33 

TCLEE 

LT 

5 . 00e-01 

0.0 

09-ma  r-1992 

UM33 

TRCLE 

LT 

5 . 00e-01 

M-34 


UNITS 


UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 
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0 


Jun  1 ,  1992 


Installation:  Cold 
Analytical  Results 
From:  01-mar-92 


Regions  Res  L  Eng  Lab,  NHPage 
for  Chemical  Ground  Water 
To:  31-mar-92 


4 


Site:  WELL  CECRL04 


SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 


0.0  09-mar-1992 

0.0  09-mar-1992 
0.0  09-ma  r-1 992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-ma  r- 1 992 
0.0  09-mar-1992 
0.0  09-sar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-ma  r-1992 
0.0  09-mar-1992 
0.0  OS-mar-1992 
0.0  09-mar-1992 
0.0  09-mat-1992 
0,0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-ma  r-1 99  2 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-ma r-1992 
0.0  09-ma r-1 90 2 
0.0  09-mar-1992 
0.0  09-mar-l992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-l 992 
0.0  09-mar-1992 
0.0  09-mar-IS92 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 
0.0  09-mar-1992 


TEST 


METHOD 

COMPOUND 

BOOL 

00 

TPHC 

LT 

UM  3  3 

111 TCE 

LT 

UM33 

1 12TCE 

LT 

UM33 

11DCE 

LT 

UM3  3 

11DCLE 

LT 

UM33 

12DCE 

LT 

UM3  3 

12DCLB 

LT 

UM  3  3 

12DCLE 

LT 

UM3  3 

12DCLP 

LT 

UM33 

12DMB 

ND 

UM33 

13DCLB 

LT 

UM  3  3 

13DCP 

LT 

UM3  3 

13DMB 

ND 

UM33 

14DCLB 

LT 

UM33 

2CLEVE 

LT 

UM33 

ACET 

ND 

UM3  3 

BRDCLM 

LT 

UM33 

C13DCP 

ND 

UM33 

C2AVE 

ND 

UM3  3 

C2H3CL 

LT 

UM  3  3 

C2H5CL 

LT 

UM3  3 

C6H6 

LT 

UM  3  3 

CCL4 

LT 

UM33 

CH2CL2 

UM33 

CH3BR 

ND 

UM3  3 

CH3CL 

LT 

UM  3  3 

CHBR3 

LT 

UM3  3 

CHCL3 

LT 

VMS  3 

CLC6H5 

LT 

OTI33 

CS2 

ND 

UM  3  3 

DBRCLM 

LT 

UM3  3 

ETC6H5 

LT 

UM3  3 

MEC6H5 

LT 

UM3  3 

HEK 

ND 

UM33 

MIBK 

ND 

UM3  3 

MNBK 

ND 

UM33 

STYR 

ND 

UM33 

T13DCP 

ND 

UM33 

TCLEA 

LT 

UM33 

TCLEE 

LT 

UM3  3 

TRCLE 

CONCENTRATION 

UNITS 

1  .  24e  +  03 

UGL 

4  .  1 0e  +  00 

UGL 

6. 30e-01 

uol 

1  .  42e-*00 

UGL 

1  .  lOet-OO 

UGL 

1 .  lOefOO 

U  G  L 

9 . 70e+00 

UGL 

7 . 60e+00 

UGL 

2 . 80e-»-00 

UGL 

2 . 00e*00 

UGL 

9 . 2 0e->  0 0 

TJGL 

3 . 8  0e+  0  0 

JGL 

5. C0e+00 

UGL 

8  . 10e-00 

UGL 

8 . 20e*01 

UGL 

1  .  00e*01 

UGL 

7 , 90e»00 

UGL 

5 . 00e  +  00 

UGL 

1  .  00e*01 

UGL 

5 . 00e-01 

UGL 

2 . 12e  +  00 

UGL 

2  .  40e*00 

UGL 

3 . 70e+  00 

UGL 

6 . 7  66  +  00 

UGL 

1  .  00e*0I 

UGL 

1  .  60e  +  00 

UGL 

8 . 20e*00 

UGL 

8  .  3  ?-01 

UGL 

1.4  e+00 

UGL 

5 . 00e+00 

UGL 

6 . 50e*00 

UGL 

9.  S0e*00 

UGL 

8 . 70e  +  00 

UGL 

1  .  00e  +  01 

UGL 

1  .  00e  +  01 

UGL 

1 . 00e*01 

UGL 

5 . 00e*00 

UGL 

5 . 00e+00 

UGL 

4  .  7 0e  +  00 

UGL 

5 . 00e-01 

UC-L 

6 . 05e*00 

UGL 

RC507 


M-35 
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Revision  No. :  0 


Jun  X,  1992  Installation:  Cold  Regions  Res  i  Eng  Lab,  NHPage 

Analytical  Results  for  Chemical  Ground  Water 
From:  01-mar-92  To:  31-mar-92 


Site:  WELL  CECRL05 


SAMPLE 

SAMPLE 

TEST 

DEPTH  ( 

ft  )  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

0.0 

09-mar-1992 

00 

TPHC 

LT 

1.14e+03 

0.0 

09-mar-l 992 

UM33 

1 1 1TCE 

LT 

4 . 10e+00 

0.0 

09-mar-1992 

UM3  3 

112TCE 

LT 

6 . 30e-01 

0.0 

09-mar-1992 

UM3  3 

11DCE 

LT 

1 ,42e+00 

0.0 

09-mar-1992 

UM3  3 

UDCLE 

LT 

1 .10e  +  00 

0.0 

09-mar-1992 

UM3  3 

12DCE 

LT 

1  .  10e+00 

0.0 

09-mar-1992 

UM3  3 

12DCLB 

LT 

9 . 7 0e+  0 0 

0.0 

09-raar-1992 

Um3  3 

12DCLE 

LT 

7 . 60e+00 

0.0 

09-mar-1992 

UM33 

12DCLP 

LT 

2 . 80e  +  00 

0.0 

09-mar~1992 

UM33 

12DMB 

ND 

2 . 00e  +  00 

0.0 

09-mar-1992 

UM33 

13DCLB 

LT 

9 . 20e  +  00 

0.0 

09-mar-1992 

UM33 

1  3DCP 

LT 

3 . 80e  +  00 

0.0 

09-mar-1992 

UM33 

13DMB 

ND 

5 . 0 Oe-f  0 0 

0.0 

09-mar-1992 

UM3  3 

14DCLB 

LT 

8 . 10e  +  00 

0.0 

09-mar-1992 

UM33 

2CLEVE 

LT 

8 . 20e  +  01 

0.0 

09-mar-1992 

UM33 

ACET 

ND 

1  .  00e  +  01 

0.0 

09-mar-1992 

UM3  3 

BRDCLM 

LT 

7 . 9ne+00 

0.0 

09-mar-1992 

UM33 

C13DCP 

ND 

5 . 00e  +  00 

0.0 

09-mar-1992 

UM3  3 

C2AVE 

ND 

1 .00e  +  01 

0.0 

09-mar-1992 

UM33 

C2H3CL 

LT 

5 . 00e-01 

0.0 

09-mar-1992 

Um33 

C2H5CL 

LT 

2 . 12e+00 

0.0 

09-mar-1992 

UM33 

C6H6 

LT 

2 .  40e  +  00 

0.0 

09-mar-1992 

UM3  3 

CCL4 

LT 

3 . 70e  +  00 

0.0 

09-mar-1992 

UM33 

CH2CL2 

7  .  45e*00 

0.0 

09-mar-1992 

UM33 

CH3BR 

ND 

1 .00e+01 

0.0 

09-mar-1992 

UM33 

CH3CL 

LT 

1 .60e  +  00 

0.0 

09-ma  r-1 992 

UM33 

CHBR3 

LT 

8 . 20e  +  00 

0.0 

09-mar- 1992 

VJK33 

CHCL3 

LT 

8  .  30e-01 

0.0 

09-mar-1992 

UM33 

CLC6H5 

LT 

1 .  40e  +  00 

0.0 

09-ma r-1992 

UM33 

CS2 

ND 

5 . 00e  +  00 

0.0 

09-mar-1992 

UM33 

DBRCLM 

LT 

6 . 50e+00 

0.  0 

09-war-1992 

UM33 

ETC6H5 

LT 

9. 30e*00 

0.0 

09-ma  r- 1 9  9  2 

UM33 

MEC6H5 

LT 

8 . 70e+00 

0.0 

09-ma  r-1 99  2 

UM3  3 

MEK 

ND 

1 .  00e+01 

0.0 

09-mar-1992 

UM  3  3 

MIBK 

ND 

1 . 00e+01 

0.0 

09-ma  r-1 9  9  2 

UM3  3 

MNBK 

ND 

1.00e+01 

0.0 

09-ma  r-1 99  2 

UM3  3 

STYR 

ND 

5 . 00e+00 

0.0 

09-ma  r-1 9  9  2 

UM3  3 

T13DCP 

ND 

5 . 00e  +  00 

0.0 

09-mar-1992 

UM33 

TCLEA 

LT 

4 . 70e+00 

0.0 

09-ma  r-1992 

UM3  3 

TCLEE 

LT 

5 . 00e-01 

0.0 

09-mar-1992 

UM3  3 

TRCLE 

4.99e+01 

RC507  M-36 


UNITS 


UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

U'V 

UL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 


RI  Report: 
Section  No. 
Revision  No 


CRREL 

Appendix  M 
0 


Jun  1  1992  Installation:  Cold  Regions  Res  &  Eng  tat,  NHPage  6 

Analytical  Results  for  Chemical  Ground  Water 
From:  01-mar-92  To:  31-mar-92 


Site:  WELL  CECPL06 


SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 


0.0  13-mar-1992 

0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-«ar-1992 
0.0  l3-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar -1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  l3-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13- mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  l3-mar-1992 
0.0  13-mar-1992 
0.0  1 3-ma  r-1 99  2 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0,0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 
0.0  13-mar-1992 


TEST 


METHOD 

COMPOUND 

BOOL 

00 

TPHC 

UM33 

111TCE 

LT 

UM3  3 

112TCE 

LT 

UM3  3 

11DCE 

LT 

UM33 

11DCLE 

LT 

UM3  3 

12DCE 

LT 

UM33 

12DCLB 

LT 

UM33 

12DCLE 

LT 

UM33 

12DCLP 

LT 

UM33 

12DMB 

ND 

UM3  3 

1 3DCLB 

LT 

UM33 

1  3DCP 

LT 

UM3  3 

13DKB 

ND 

UK  3  3 

14DCLB 

LT 

UM33 

2CLEVE 

LT 

UK  3  3 

ACET 

ND 

UM33 

BRDCLM 

LT 

UM3  3 

C12DCE 

ND 

UM3  3 

C13DCP 

ND 

UM33 

C2AVE 

ND 

UM33 

C2H3CL 

LT 

UM3  3 

C2H5CL 

LT 

UM3  3 

C6H6 

LT 

UM3  3 

CCL4 

LT 

UM3  3 

CH2CL2 

UM3  3 

CH3BR 

ND 

UM33 

CH3CL 

LT 

UM33 

CHBR3 

LT 

UM  3  3 

CHCL3 

LT 

UM3  3 

CLC6H5 

LT 

UM  3  3 

CS2 

ND 

UM  3  3 

DBRCLM 

LT 

UK  3  3 

ETC6H5 

LT 

UM3  3 

MEC6H5 

LT 

UM  3  3 

MEK 

ND 

UK  3  3 

MIBK 

ND 

UM33 

MNBK 

ND 

UM3  3 

STYR 

ND 

UK  3  3 

T13DCP 

ND 

UM3  3 

TCLEA 

LT 

UM33 

TCLEE 

UK  3  3 

TRCLE 

UM3  3 

UNK172 

UM33 

UNK176 

UM33 

UNK 180 

UM3  3 

UNK1 8  4 

UM3  3 

UNK 1 9 1 

CONCENTRATION 

UNITS 

5 . 4  4e*  05 

UGL 

4  . 1 0e  +  02 

UGL 

6 . 30e*01 

UGL 

1 . 42e*C2 

UGL 

1  .  10e*C2 

UGL 

1 . 10e  +  02 

UGL 

S  ,70e  +  02 

UGL 

7 . 60e*02 

UGL 

2  .  BOe  +  02 

UGL 

5 . 00e+02 

UGL 

9 . 20e*02 

UGL 

3 . 80e*C2 

UGL 

5.  D0e*D2 

UGL 

8 . 1 Qe*  02 

UGL 

8 . 2 Oe*  C  3 

UGL 

1 . 00e*03 

UGL 

7 . 90e*02 

UGL 

5 . 00e+02 

UGL 

S.  00e  +  02 

UGL 

1  .00e*03 

UGL 

5 . 00e*01 

UGL 

2 .  12e*02 

UGL 

2 . 40e*02 

UGL 

3 . 7  0e  +  02 

UGL 

2 . 94  e*  02 

UGL 

1 . 00e*03 

UGL 

1  .  60e  +  02 

UGL 

8 .  20e*02 

UGL 

8 . 3  0e*  0 1 

UGL 

1  .  4 Oe* 0 2 

UGL 

5  .  OOe *  0 2 

UGL 

6 . 50e*02 

UGL 

9 . 30e*02 

UGL 

8 .  70e*02 

UGL 

1  .  00e*03 

UGL 

1  .  00e*03 

UGL 

1 .  00e-03 

UGL 

5 . 00e*02 

UGL 

5 . 00e*02 

UGL 

4 .  7  0e*0  2 

UGL 

1  .  29e*03 

UGL 

1  .  38e  +  04 

UGL 

1  .  OOe* 0  3 

UGL 

7 . 00e*02 

UGL 

3 . 00e  +  02 

UGL 

7 . 00e*02 

UGL 

2  .  OOe*  04 

UGL 
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Jun  X,  1992  Installation:  Cold  Regions  Res  i  Eng  Lab,  NHPage 

Analytical  Results  for  Chemical  Ground  Water 
From:  01-mar-92  To:  31-mar-92 


Site:  WELL  CECRL07 


SAMPLE 
DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

1 

1 

1 

O  1 

O  1 

12-ma  r-1992 

00 

TPHC 

LT 

1  .  14e+03 

0.0 

12-mar-1992 

UM3  3 

111TCE 

LT 

4 . 10e  +  00 

0.0 

12-mar-1992 

UM3  3 

112TCE 

LT 

6 . 30e-01 

0.0 

12-mar-1992 

UM33 

UDCE 

LT 

1 . 42e+00 

0.0 

12-mar-1992 

UM33 

11DCLE 

LT 

1 . 10e  +  00 

0.0 

12-mar-1992 

UM33 

12DCE 

LT 

1 . 1 0e  +  00 

0 . 0 

12-mar-1992 

UM33 

12DCLB 

LT 

9 . 70e  +  00 

0.0 

12-mar-1992 

UM33 

1 2DCLE 

LT 

7 . 60e  +  00 

0.0 

12-mar-1992 

UM33 

12DCLP 

LT 

2 . 80e+00 

0.0 

12-mar-1992 

UM33 

12DMB 

ND 

5 . 00e  +  00 

0.0 

12-ma r-1992 

UM3  3 

13DCLB 

LT 

9 . 20e  +  00 

0.0 

12-ma r-1992 

UM33 

13DCP 

LT 

3 . 80e  +  00 

0.0 

12-ma  r-1992 

UM33 

13DMB 

ND 

5 . 00e+00 

0.0 

12-ma  r-1992 

UM33 

14DCLB 

LT 

8 . 1 0e+00 

0.0 

12-mar-1992 

UM3  3 

2CLEVE 

LT 

8 . 20e  +  01 

0.0 

0.0 

12-mar-1992 
12-ma  r-1 992 

UM33 

UM33 

ACET 

BRDCLM 

LT 

1  .  20e*01 

7 , 90e  +  0  0 

0.0 

12-mar-1992 

UM33 

C12DCE 

ND 

1 . 10e+00 

0.0 

12-mar-1992 

UM3  3 

C13DCP 

ND 

5. D0e+D0 

0.0 

12-mar-1992 

UM  3  3 

C2AVE 

ND 

1 . 00e+01 

0.0 

12-mar-1992 

UM33 

C2H3CL 

LT 

5 . 00e-01 

0.0 

12-mar-1992 

UM33 

C2H5CL 

LT 

2 . 1 2e*C  0 

0.0 

12-ma  r-1992 

UM3  3 

C6H6 

LT 

2 . 40e-*00 

0.0 

12-mar-1992 

UM3  3 

CCL4 

LT 

3 . 7  0e  +  0  0 

0.0 

0.0 

12-mar-1992 

12-mar-1992 

UK33 

UM33 

CH2CL2 

CH3BR 

ND 

3  .  43e  +  00 

1 .00e  +  01 

0 . 0 

12-mar-1992 

UM3  3 

CH3CL 

LT 

1  .  60e*00 

0.0 

12-mar-1992 

UM  3  3 

CHBR3 

LT 

8 . 20e  +  00 

0.0 

12-ma r-1 992 

UM3  3 

CHCL3 

LT 

8 . 30e-01 

0.0 

12-mar-1992 

UM3  3 

CLC6HS 

LT 

1 . 4  0e  +  00 

0.0 

12-mar-1992 

UM3  3 

CS2 

ND 

5 . 00e  +  00 

0.0 

12-mar-1992 

UM3  3 

DBRCLM 

LT 

6  .  50e  +  00 

0.0 

12-mar-1992 

UM3  3 

ETC6H5 

LT 

9 . 30e  +  00 

0.0 

12-mar-1992 

UM33 

MEC6H5 

LT 

8  .  70e  +  00 

0.0 

12-mar-1992 

UM33 

MEK 

ND 

1  .  00e+01 

0.0 

12-mar-1992 

UM33 

MI  BK 

ND 

1.00e+01 

0.0 

12-mar-1992 

UM3  3 

MNBK 

ND 

1 . 00e+01 

0.0 

12-mar-1992 

UM3  3 

STYR 

ND 

5 . 00e+  00 

0 . 0 

12-mar-1992 

UM  3  3 

Tl  3DCP 

ND 

5 . 00e+00 

0.0 

12-mar-1992 

UM3  3 

TCLEA 

LT 

4 . 70e*00 

0.0 

12-mar-1992 

UM3  3 

TCLEE 

LT 

5 . 00e-01 

0.0 

12-mar-1992 

UM3  3 

TRCLE 

5 . 94e+00 

M-38 


UNITS 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UC-L 

UGL 

UGL 

UGL 

UC-: 

U' 

l 

U0- 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 


RC507 


RI  Report: 

CRREL 

Section 

No.  : 

Appendix  M 

4b 

Revision 

No.  : 

0 

• 

Jun  1 , 

1992 

Installation: 

Cold  Regions  Res  t 

Eng  Lab,  NHPage 

8 

Analytical  Results  for  Chemical 

Ground  Water 

From:  01-mar 

-92  To: 

31-mar 

-92 

Site:  WELL  CECRL08 

SAMPLE 

SAMPLE 

TEST 

DEPTH 

ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

13-mar-1992 

00 

TPHC 

LT 

1 .12e+03 

UGL 

0 . 0 

13-mar-1992 

00 

TPHC 

LT 

1 . 12e*03 

UGL 

0.0 

13-mar-1992 

UK33 

111TCE 

LT 

4 . 1 0e  +  00 

UGL 

0.0 

13-mar-1992 

UM3  3 

111TCE 

LT 

4 . 10e+00 

UGL 

0.0 

13-mar-1992 

UM3  3 

112TCE 

LT 

6 . 3  Oe- 0 1 

UGL 

0.0 

13-mac-1992 

UM33 

112TCE 

LT 

6 . 30e-01 

UGL 

0.0 

13-mar-1992 

UM3  3 

11DCE 

LT 

1  .  42e  +  00 

UGL 

0.0 

13-mar-1992 

UM3  3 

UDCE 

LT 

1 . 42e*00 

UGL 

0.0 

1 3-mar-1992 

UM33 

11DCLE 

LT 

1 . 10e+00 

UGL 

0.0 

13-mar-1992 

UM33 

11DCLE 

LT 

1 . 10e+00 

UGL 

0.0 

1 3-mar-1992 

UM3  3 

12DCE 

LT 

1 . 10e+00 

UGL 

0.0 

13-mar-1992 

UM33 

12DCE 

LT 

1 . 10e+00 

UGL 

0.0 

13-mar-1992 

UM33 

12DCLB 

LT 

9 . 70e*00 

UGL 

0.0 

13-mar-1992 

UM33 

12DCLB 

LT 

9 . 70e»00 

UGL 

0.0 

1 3-mar-1992 

UM33 

12DCLE 

LT 

7 . 6  Oe*  00 

UGL 

0.0 

13-mar-1992 

UM3  3 

12DCLE 

LT 

7 . 60e  +  00 

UGL 

0.0 

1 3-ma  r-1 992 

UM33 

12DCLP 

LT 

2 . 80e  +  00 

UGL 

0.0 

13-mar-1992 

UM33 

12DCLP 

LT 

2 . 8Ce+00 

UGL 

0.0 

13-mar-1992 

UM3  3 

12DMB 

ND 

5 . 00e*00 

UGL 

_  0.0 

13-mar-1992 

UM33 

12DMB 

ND 

5 . 00e+  0  0 

UGL 

1 3-ma  r-1 992 

UM33 

13DCLB 

LT 

9 . 20e+00 

UGL 

1 3-ma  r-1992 

UM33 

13DCLB 

LT 

9 . 20e  +  00 

UGL 

0.0 

1 3-mar-1992 

UM33 

13DCP 

LT 

3 . 80e+00 

UGL 

0.0 

13-mar-1992 

UM33 

13DCP 

LT 

3 . 80e*00 

UGL 

0.0 

13-mar-1992 

UM33 

13DMB 

ND 

5 . 00e  +  00 

UGL 

0.0 

1 3-ma  r- 1 992 

UM33 

13DMB 

ND 

5 . 00e*00 

UGL 

0.0 

13-mar-1992 

UM33 

14DCLB 

LT 

8 . 1 0e  +  00 

UGL 

0.0 

13-mar-1992 

UM3  3 

14DCLB 

LT 

8 . 10e*00 

UGL 

0.0 

1 3-ca  c- 159  2 

UM3  3 

2CLEVE 

LT 

8 . 20e+01 

UGL 

0.0 

13-mar-1992 

UK33 

2CLEVE 

LT 

8 . 20e*01 

UGL 

0.0 

13-mar-1992 

UM  3  3 

ACET 

5  .  40e*01 

UGL 

0.0 

1 3-mar-1992 

UM3  3 

ACET 

7 . 40e*01 

UGL 

0.0 

13-mar-1992 

UM3  3 

BRDCLM 

LT 

7 . 90e*00 

UGL 

0.0 

13-mar-1992 

UM  3  3 

BRDCLM 

LT 

7 . 90e*00 

UGL 

0.0 

13-mar-1992 

UM3  3 

C12DCE 

ND 

1 . 10e+00 

UGL 

0.0 

13-mar-1992 

UM3  3 

C12DCE 

ND 

1 . 10e+00 

UGL 

0.0 

1 3-ma  r-1992 

UM33 

C13DCP 

ND 

5 . 00e  +  00 

UGL 

0.0 

1 3-ma  r-1992 

UM3  3 

C13DCP 

ND 

5  .  00e  +  00 

UGL 

0.0 

13-mar-1992 

UM33 

C2AVE 

ND 

1  .  00e  +  01 

UGL 

0.0 

1 3-ma  r-1 992 

UM33 

C2AVE 

ND 

1  .  00e  +  01 

UGL 

0.0 

13-mar-1992 

UM  3  3 

C2H3CL 

LT 

5 . 00e-01 

UGL 

0.0 

13-mar-1992 

UM3  3 

C2H3CL 

LT 

5. 00e-01 

UGL 

0.0 

13-mar-1992 

UM  3  3 

C2H5CL 

LT 

2 . 12e+00 

UGL 

0.0 

13-mar-1992 

UM  3  3 

C2H5CL 

LT 

2 . 12e  +  00 

UGL 

0.0 

13-mar-1992 

UM3  3 

C6H6 

LT 

2 . 40e  +  00 

UGL 

0.0 

1 3-ma  r-1 992 

UM3  3 

C6H6 

LT 

2 . 40e*00 

UGL 

0.0 

• 

13-mar-1992 

UM33 

CCL4 

LT 

3 . 7Qe*00 

UGL 

RC507 
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0 


Jun  1,  1992 


Installation:  Cold 
Analytical  Results 
From:  01-mar-92 


Regions  Res  &  Eng  Lab,  NHPage  9 
for  Chemical  Ground  Water 
To:  31-mar-92 


Site:  WELL  CECRL08  (continued! 


SAMPLE 
DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

0.0 

13-mar-1992 

UM3  3 

CCL4 

LT 

3 . 70e*00 

0.0 

13-mar-1992 

UM3  3 

CH2CL2 

3 . 04e+00 

0.0 

13-mar-1992 

UM33 

CH2CL2 

3 . 4  3e+00 

0.0 

13-mar-1992 

UM3  3 

CH3BR 

ND 

1 . 00e  +  01 

0.0 

13-mar-1992 

UM3  3 

CH3BR 

ND 

1 . 00e  +  01 

0.0 

13-mar-1992 

UM3  3 

CH3CL 

LT 

1 ,60e  +  00 

0.0 

13-mar-1992 

UM33 

CH3CL 

LT 

1 . 60e  +  00 

0.0 

13-inar-1992 

UM3  3 

CHBR3 

LT 

8 . 20e  +  00 

0 . 0 

l3-mar-1992 

UM3  3 

CHBR3 

LT 

8 . 20e  +  00 

0.0 

13-mar-1992 

UM3  3 

CHCL3 

LT 

8 . 30e~01 

0.0 

1 3-ma  r-1 992 

UM3  3 

CHCL3 

LT 

8. 30e-01 

0.0 

13-mar- 199 2 

UM33 

CLC6H5 

LT 

1 . 40e*00 

0.0 

13-mar-1992 

UM33 

CLC6H5 

LT 

1  .  40e  +  00 

0.0 

13-mar-1992 

UM33 

CS2 

ND 

5 . 00e+00 

0.0 

13-»ar-1992 

UM3  3 

CS2 

ND 

S  .  00e  +  00 

0.0 

1 3-mar-1992 

UM3  3 

DBRCLM 

LT 

6 . 50e  +  00 

0.0 

l3-mar-1992 

UM33 

DBRCLM 

LT 

6 . 50e  +  00 

0.0 

1 3-mar-1992 

UM33 

ETC6H5 

LT 

9 . 30e+00 

0.0 

13-mar-1992 

UM33 

ETC6H5 

LT 

9 . 30e-*00 

0.0 

13-mar-1992 

UM3  3 

MEC6H5 

LT 

8 . 7  0  e  +  0  0 

0.0 

1 3-mar-1992 

UM33 

MEC6H5 

LT 

8 . 70e»00 

0.0 

13-mar-1992 

UM3  3 

MEK 

5 . 2  0e+01 

0.0 

13-mar-1992 

UM3  3 

MEK 

7.30e+01 

0.0 

13-mar-1992 

UK33 

MIBK 

ND 

1 . 00e+01 

0.0 

1 3-ma  r-1 992 

UM3  3 

MIBK 

ND 

1 . 00c-*  0! 

0.0 

1 3-ma  r-1 992 

UM33 

MNBK 

ND 

1.00e+01 

0.0 

13-mar-1992 

UM33 

MNBK 

ND 

1 .00e+01 

0.0 

13-mar-1992 

UM33 

STYR 

ND 

5 . 00e+00 

0.0 

13-mar-1992 

UM3  3 

STYR 

ND 

5 . 00e+00 

0.0 

1 3-mar-1992 

UM3  3 

Tl 3DCP 

ND 

5 . 00e+00 

0 . 0 

1 3-mar-1992 

UM3  3 

T13DCP 

ND 

5 . 00e  +  00 

0.0 

13-mar-1992 

UM33 

TCLEA 

LT 

4  . 70e*00 

0.0 

13-mar-1992 

UM3  3 

TCLEA 

LT 

4 . 70e*00 

0.0 

13-mar-1992 

UM33 

TCLEE 

LT 

5 . 00e-01 

0 . 0 

13-mar- 199 2 

UM3  3 

TCLEE 

LT 

5 . 00e-01 

0.0 

13-mar-1992 

UM3  3 

TRCLE 

1 . 10e+03 

0.0 

13-mar-1992 

UM3  3 

TRCLE 

1 . 19e*03 

UNITS 


UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

ug- 

l' 

U 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 
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Jun  1,  1992  Installation:  Cold  Regions  Res  s  Eng  Lab,  NHPage  10 

Analytical  Results  for  Chemical  Ground  water 
From:  01-mar-92  To:  31-mar-92 


Site:  WELL  CECRL09 


SAMPLE 
DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

12-mar-1992 

00 

TPHC 

LT 

1 . 16e+0  3 

UGL 

0.0 

12-mar-1992 

UM3  3 

111 TCE 

LT 

2 . 0  5e+  02 

UGL 

0.0 

12-mar-1992 

UM  3  3 

112TCE 

LT 

3 . 15e+01 

UGL 

0.0 

12-mar-1992 

UM33 

11DCE 

LT 

7 . 10e  +  01 

UGL 

0.0 

12-ma  r-1 9 9  2 

UM3  3 

11DCLE 

LT 

5 . 50e+01 

UGL 

0.0 

l2-mar-1992 

UM3  3 

12DCE 

LT 

5 . 50e  +  01 

UGL 

0.0 

12-ma  r- 1 992 

UM3  3 

12DCLB 

LT 

4 . 85e+02 

UGL 

0 . 0 

l2-mar-1992 

UM  3  3 

12DCLE 

LT 

3 . 80e  +  02 

UGL 

0 . 0 

12-mar-1992 

UM33 

12DCLP 

LT 

1  .  40e+02 

UGL 

0.0 

l2-mar-1992 

UM3  3 

12DMB 

ND 

2 . 50e  +  02 

UGL 

0.0 

1 2-ma  r- 1 99  2 

UM3  3 

13DCLB 

LT 

4  .  60e  +  02 

UGL 

0 . 0 

12-mar-1992 

UM3  3 

1  3DCP 

LT 

1  .  90e+02 

UGL 

0.0 

12-mar-1992 

UM  3  3 

1  3DMB 

ND 

2  .  50e  +  02 

UGL 

0.0 

12-mar-1992 

UM3  3 

14DCLB 

LT 

4  .  0Ee*02 

UGL 

0 . 0 

1 2-ma  t- 1 992 

UM3  3 

2CLEVE 

LT 

4  .  10e  +  03 

UGL 

0.0 

12-mar-1992 

UM  3  3 

ACET 

ND 

5. 00e  +  02 

UGL 

0.0 

l2-mar-1992 

UM  3  3 

BRDCLM 

LT 

3 . 95e  +  02 

UGL 

0.0 

l2-mar-1992 

UM3  3 

C12DCE 

ND 

5 . 50e*01 

UGL 

0  .  0 

1 2-ma  r-1992 

UM3  3 

C13DCP 

ND 

2 . S0e*02 

UGL 

0 . 0 

12-mar-1992 

UM33 

C2AVE 

ND 

5 . 0 Oe *  02 

UGL 

0.0 

1 2-ma  r-1 992 

UM33 

C2H3CL 

LT 

2 . 30e->  0 1 

UGL 

0.0 

12-mar-1992 

UM33 

C2H5CL 

LT 

1 . 06e*02 

UGL 

0.0 

l2-mar-1992 

UM33 

C6H6 

LT 

1.2 0e-02 

UGL 

0.0 

12-mar-1992 

UM3  3 

CCL4 

LT 

1 ,85e-02 

UGL 

0.0 

12-mar-1992 

UM33 

CH2CL2 

LT 

2 . 7  0e  +  02 

UGL 

0.0 

12-ma r-1992 

UM33 

CH3BR 

ND 

5 . OOe+02 

UGL 

0 . 0 

12-ma r-1992 

UM3  3 

CH3CL 

LT 

8 . OCe+Ci 

UGL 

0.0 

12-mar-l 992 

UM3  3 

CHBR3 

LT 

4 . 10e*02 

UGL 

0.0 

12-mar-1992 

UP13  3 

CHCL3 

LT 

4 . 1 5e*01 

UGL 

0.0 

12-mar-1992 

UM3  3 

CLC6H5 

LT 

7 . 00e+01 

UGL 

0.0 

12-mar-1992 

UM33 

CS2 

ND 

2 . S0e*02 

UGL 

0.0 

1 2-ma  r-1 99  2 

UM33 

DBRCLM 

LT 

3.25e*02 

UGL 

0.0 

12-ma  r-19  9  2 

UM3  3 

ETC6H5 

LT 

4 . 65e+02 

UGL 

0.0 

1 2-ma  r-199  2 

UM3  3 

MEC6  H  5 

LT 

4 . 3Se+02 

UGL 

0.0 

12-ma  r-1 992 

UM3  3 

MEK 

ND 

5 . QGe*02 

UGL 

0.0 

12-ma r-1992 

UM  3  3 

MI  BK 

ND 

5 . 00e+02 

UGL 

0.0 

12-mar-1992 

UM33 

MNBK 

ND 

5 . 00e*02 

UGL 

0 . 0 

12-mar-1992 

UM  3  3 

STYR 

ND 

2 . S0e+02 

UGL 

0.0 

1 2-ma  r-1 992 

UM3  3 

T2  3DCP 

ND 

2 . 50e+02 

UGL 

0.0 

12-mar-1992 

UM3  3 

TCLEA 

LT 

2 . 35e+02 

UGL 

0.0 

12-mar-1992 

UM3  3 

TCLEE 

LT 

2 . 50e+01 

UGL 

0.0 

12-ma  r-1992 

UM3  3 

TRCLE 

6 . 37e*04 

UGL 
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SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 


0.0  12-mar-1992 

0.0  12-mar-1992 
0.0  12-ma  r-1 9  92 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  1 2-ma  r-1 992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  1 2-ma  r- 1992 
0.0  12-mar-1992 
0.0  12-ma  r-1992 
0.0  12-ma  r-1992 
0.0  12-ma  r-1 992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  1 2-ma  r- 1 992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  1 2-ma  r-1 99  2 
0.0  12-mar-1992 
0.0  12-mar-1992 
0.0  1 2-ma  r-199  2 
0.0  12-mar-1992 
0.0  1 2-mar-1992 
0.0  12-mar-1992 
0.0  12-ma  r-1992 


TEST 


METHOD 

COMPOUND 

BOOL 

00 

TPHC 

LT 

UM3  3 

111TCE 

LT 

UM33 

112TCE 

LT 

UM33 

11DCE 

LT 

UM3  3 

11DCLE 

LT 

UM3  3 

12DCE 

LT 

UM3  3 

1 2DCLB 

LT 

UM33 

12DCLE 

LT 

UM33 

12DCLP 

LT 

UM33 

12DMB 

ND 

UM3  3 

13DCLB 

LT 

UM3  3 

13DCP 

LT 

UM3  3 

13DMB 

ND 

UM33 

14DCLB 

LT 

UM33 

2CLEVE 

LT 

UM3  3 

ACET 

UM33 

BRDCLM 

LT 

UM33 

C12DCE 

ND 

UM33 

C13DCP 

ND 

UM3  3 

C2AVE 

ND 

UM33 

C2H3CL 

LT 

VH33 

C2H5CL 

LT 

UM33 

C6H6 

LT 

UM33 

CCL4 

LT 

UM33 

CH2CL2 

UM3  3 

CH3BR 

ND 

UM3  3 

CH3CL 

LT 

UM3  3 

CHBR3 

LT 

UM3  3 

CHCL3 

LT 

UM3  3 

CLC6H5 

LT 

UM3  3 

CS2 

ND 

UM3  3 

DBRCLM 

LT 

UM33 

ETC6H5 

LT 

UM3  3 

MEC6H5 

LT 

UM33 

MEK 

ND 

UM33 

MIBK 

ND 

UM33 

MNbK 

ND 

UM3  3 

STYR 

ND 

UM33 

T13DCP 

ND 

UM3  3 

TCLEA 

LT 

UM3  3 

TCLEE 

LT 

UM3  3 

TRCLE 

CONCENTRATION  UNITS 


1 . 12e+03  UGL 

4 . 10e+00  UGL 

6 . 30e-01  UGL 

1 . 42e+00  UGL 

1.10e+00  UGL 

1.10e+00  UGL 

9 . 70e+00  UGL 

7 . 60e+00  UGL 

2 . 80e+00  UGL 

5 . 00e+00  UGL 

9 . 2  0e  +  00  UGL 

3 . 80e+00  UGL 

5 . 00e+00  UGL 

8 . 1 0e  +  0 0  UGL 

8 . 20e  +  01  UGL 

1.10e+01  UGL 

7 . 90e+00  UGL 

1 . 1 0e+00  UGL 

5 . 00e+00  UGL 

1 . 00e  +  01  U' 

5 . 00e-01 

2 . 12e  +  C0  UL 

2 . 40e+00  UGL 

3 . 70e+00  UGL 

3 . 5  3e+  00  UGL 

1 . 00e+01  UGL 

1.60e+00  UGL 

8 . 20e+00  UGL 

8.30e-01  UGL 

1.40e+00  UGL 

5 . 00e+00  UGL 

6 . 50e+00  UGL 

9 . 30e+00  UGL 

8  .  ’’Oe  +  OO  UGL 

1.00e+01  UGL 

1.00e+01  UGL 

1.00e+01  UGL 

5 . 00e+00  UGL 

5 . 0  0e  +  0  0  UGL 

4 . 70e+00  UGL 

5 . 00e-01  UGL 

1 . 70e+02  UGL 
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Site:  WELL  CECRL11 


SAMPLE 
DEPTH  ( 

SAMPLE 
ft)  DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

12-mar-1992 

00 

TPHC 

LT 

1 ,12e  +  03 

UGL 

0.0 

12-mar-1992 

UM3  3 

111  TCE 

LT 

4  .  10e«-00 

UGL 

0.0 

12-mar-1992 

UM  3  3 

112TCE 

LT 

6. 30e-01 

UGL 

0.0 

12-mar-1992 

UM33 

11DCE 

LT 

1 . 42e+00 

UGL 

0.0 

12-mar-1992 

UM33 

1 1  DOLE 

LT 

1 . 10e  +  00 

UGL 

0.0 

12-mar-1992 

UM3  3 

12DCE 

1 . 58e+  00 

UGL 

0.0 

12-mar-1992 

UM3  3 

12DCL8 

LT 

9 . 7  Oe  +  C  0 

UGL 

0.0 

12-mar-1992 

UM3  3 

1 2  DOLE 

LT 

7 . 6  0e  +  0  0 

UGL 

0.0 

12-mar-1992 

UK33 

12DCLP 

LT 

2 . 80e*00 

UGL 

0.0 

12-mar-1992 

UM33 

12DMB 

ND 

5 . 00e+00 

UGL 

0.0 

12-war-1992 

UM3  3 

13DCLB 

LT 

9 . 20e+00 

UGL 

0.0 

12-na  r-1 992 

UM33 

13DCP 

LT 

3 . 80e+00 

UGL 

0.0 

12-aar-1992 

UK33 

1  3DMB 

ND 

5 . 00e+00 

UGL 

0.0 

12-»ar-1992 

UM33 

14DCLB 

LT 

8. 10e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

2CLEVE 

LT 

6 . 20e  +  01 

UGL 

0.0 

12-mar-1992 

UM33 

ACET 

3 . 30e+01 

UGL 

0.0 

12-ma  r-1 992 

UM  3  3 

BRDCLM 

LT 

7 . 90e+00 

UGL 

0 . 0 

12-mar-1992 

UM3  3 

C12DCE 

9 .  S0e  +  00 

UGL 

0.0 

2  2-mar-1992 

UM33 

C13DCP 

ND 

5 . 00e+  00 

UGL 

0.0 

12-mar-1992 

UM3  3 

C2AVE 

ND 

1  .  00e»01 

UGL 

0.0 

12-mar-1992 

UM33 

C2H3CL 

LT 

5 . 00e-01 

UGL 

0.0 

12-mar-1992 

UM33 

C2H5CL 

LT 

2 . 1 2e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

C6H6 

LT 

2 . 40e+00 

UGL 

0.0 

12-mar-1992 

UK  3  3 

CCL4 

LT 

3 . 7  Ce  +  0  0 

UGL 

0.0 

12-mar-1992 

UK3  3 

CH2CL2 

3 . 92e+00 

UGL 

0.0 

12-mar-1992 

UM3  3 

CH3BR 

ND 

1 .00e*01 

UGL 

0.0 

12-®ar-1992 

UK33 

CH3CL 

LT 

1 . 60e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

CHBR3 

LT 

8 . 20e  +  00 

UGL 

0.0 

1 2-ma  r-1 992 

UHl  3 

CHCL3 

1 .71e+00 

UGL 

0.  0 

12-mar -1 99  2 

UK  3  3 

CLC6H5 

LT 

1 . 40e*00 

UGL 

0.0 

12-mar-1992 

UM33 

CS2 

ND 

5 . 00e  +  00 

UGL 

0.0 

12-mar-1992 

UM3  3 

DBRCLM 

LT 

6.50e^00 

UGL 

0.0 

12-mar-1992 

UM33 

ETC6H5 

LT 

9. 30e*C0 

UGL 

0.0 

12-mar-l 992 

UM33 

MEC6H5 

LT 

8 . 70e+00 

UGL 

0.0 

12-mar-1992 

UM33 

MEK 

1 . 00e+01 

UGL 

0.0 

12-mar-1992 

UH3  3 

MIBK 

ND 

1 . 00e  +  01 

UGL 

0.0 

12-ma  r- 1 9  92 

UM  3  3 

MNBK 

ND 

1  .  00e  +  01 

UGL 

0.0 

1 2-ma  r-1 9  92 

UM3  3 

STYF 

ND 

5 . 00e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

T13DCP 

ND 

5 . 00e  +  00 

UGL 

0.0 

12-mar-1992 

UM3  3 

TCLEA 

LT 

4 . 70e+00 

UGL 

0.0 

12-mar-1992 

UM33 

TCLEE 

LT 

5 . 00e-01 

UGL 

0.0 

12-mar-l 992 

UM  3  3 

TRCLE 

1 . 55e+03 

UGL 
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SAMPLE  SAMPLE  TEST 


DEPTH 

<ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

12-ma  r-1 992 

00 

TPHC 

LT 

1 . 12e  +  03 

UGL 

0.0 

12-mar-1992 

UM33 

111TCE 

LT 

4 . 1 0e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

112TCE 

LT 

6. 30e-01 

UGL 

0.0 

12-mar-l 992 

UM3  3 

11DCE 

LT 

1 . 42e+00 

UGL 

0.0 

12-ma  r-1992 

UM3  3 

11DCLE 

LT 

1.10e+00 

UGL 

0.0 

12-mar-1992 

UM33 

12DCE 

LT 

1.10e+00 

UGL 

0.0 

12-ma  r-1 992 

UM33 

12DCLB 

LT 

9 . 70e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

12DCLE 

LT 

7 . 60e  +  00 

UGL 

0.0 

12-mar-1992 

UM  3  3 

12DCLP 

LT 

2 . 80e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

12DMB 

ND 

5 . 00e+00 

UGL 

0.0 

1 2-ma  r-1992 

UM33 

13DCLB 

LT 

9 . 20e  +  00 

UGL 

0.0 

12-mar-1992 

UM3  3 

13DCP 

LT 

3 . 80e+00 

UGL 

0.0 

12-mar-1992 

UM33 

13DMB 

ND 

5 . 00e+00 

UGL 

0.0 

1 2-mar-1992 

UM33 

14DCLB 

LT 

8 . 10e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

2CLEVE 

LT 

8 . 20e*01 

UGL 

0.0 

12-mar-1992 

UM3  3 

ACET 

4 . 60e  +  01 

UGL 

0.0 

1 2-ma  r-1992 

UM3  3 

BRDCLM 

LT 

7 . 99e  +  C0 

UGL 

0.0 

12-ma  r-1992 

UM33 

C12DCE 

3  .  30e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

C13DCP 

ND 

5 . 00e  +  00 

UG-  ^ 

0.0 

12-mar-1992 

UM33 

C2AVE 

ND 

1 . 00e  +  01 

0.0 

12-mar-1992 

UM3  3 

C2H3CL 

LT 

5 . 00e-01 

UG. 

0.0 

12-mar-1992 

'.'.*•3  3 

<_  2  H5CL 

LT 

2 . 1  2et00 

UGL 

0.0 

12-mar-1992 

UM33 

C6H6 

LT 

2 . 40e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

CCL4 

LT 

3 . 70e*00 

UGL 

0.0 

12-mar-1992 

UM33 

CH2CL2 

3 . 24e+00 

UGL 

0.0 

12-ma  r-1 992 

UM3  3 

CH3BR 

ND 

1 . 00e  +  01 

UGL 

0.0 

12-mar-1992 

UM3  3 

CH3CL 

LT 

1 . 60e+00 

UGL 

0.0 

12-mar-1992 

UM3  3 

CHBR3 

LT 

8 . 20e  +  00 

UGL 

0.0 

12-«ar-1992 

UM3  3 

CHCL3 

LT 

8 . 30e-01 

UGL 

0.0 

12-mar-1992 

UM3  3 

CLC6H5 

LT 

1 . 40e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

CS2 

ND 

5 . 00e  +  00 

UGL 

0.0 

12-ma  r-1 992 

UM  3  3 

DBRCLM 

LT 

6 . 50e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

ETC6H5 

LT 

9 . 30e+00 

UGL 

0.0 

12-mar-1992 

UM33 

MEC6H5 

LT 

8 . 7  0e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

MEK 

3 . 60e  +  01 

UGL 

0.0 

12-mar-1992 

UM3  3 

MI  BK 

ND 

1 . 00e  +  01 

UGL 

0.0 

12-mar-1992 

UM  3  3 

MNBK 

ND 

1 . 00e+01 

UGL 

0.0 

12-mar-1992 

UM33 

STYR 

ND 

5. 00e+00 

UGL 

0.0 

12-mar-1992 

UM33 

T13DCP 

ND 

5. 00e  +  00 

UGL 

0.0 

12-mar-1992 

UM33 

TCLEA 

LT 

4 . 70e+00 

UGL 

0.0 

12-mar-1992 

UM3  3 

TCLEE 

3 . 1 7e-01 

UGL 

0.0 

12-mar-1992 

UM33 

TRCLE 

1 . 91e  +  02 

UGL 
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CONCENTRATION 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUND 

BOOL 

0.0 

06-mar-1992 

00 

TPHC 

LT 

0.0 

06-mar-1992 

UM33 

111TCE 

LT 

0.0 

06-mar-1992 

UM33 

112TCE 

LT 

0.0 

06-mar-1992 

UM33 

11DCE 

LT 

0.0 

06-mar-1992 

UM3  3 

11DCLE 

LT 

0.0 

06-mar-1992 

UM  3  3 

12DCE 

LT 

0.0 

06-mar-1992 

UM33 

12DCLB 

LT 

0.0 

06-mar-1992 

UM  3  3 

12DCLE 

LT 

0.0 

06-mar-1992 

UM3  3 

12DCLP 

LT 

0.0 

06-mar-1992 

UM33 

12DMB 

ND 

0.0 

06-mar-1992 

UM3  3 

1 3DCLB 

LT 

0.0 

06-ma  r-1992 

UM3  3 

13DCP 

LT 

0.0 

06-mar-1992 

UM33 

1  3DMB 

ND 

0.0 

06-ma  r-1 992 

UM33 

14DCLB 

LT 

0.0 

06-mar-1992 

UM33 

2CLEVE 

LT 

0.0 

06-mar-1992 

UM3  3 

ACET 

ND 

0.0 

06-mar-1992 

UM33 

BRDCLM 

LT 

0.0 

06-mar-1992 

UM33 

C13DCP 

ND 

0.0 

06-mar-1992 

UM33 

C2AVE 

ND 

0.0 

06-mar-1992 

UM33 

C2H3CL 

LT 

0 . 0 

06-ma  r-1992 

UM3  3 

C2H5CL 

LT 

0.0 

06-mar-1992 

UM33 

C6H6 

LT 

0.0 

06-mar-1992 

UM  3  3 

CCL4 

LT 

0 . 0 

06-mar-1992 

UM33 

CH2CL2 

0 . 0 

06-mar-1992 

UM3  3 

CH3BR 

ND 

0.0 

06-mar-1992 

UM33 

CH3CL 

LT 

0.0 

06-mar-1992 

UM3  3 

CHBR3 

LT 

0.0 

06-mar-1992 

UM33 

CHCL3 

LT 

0.0 

06-mar-1992 

UM33 

CLC6H5 

LT 

0.0 

06-mar-1992 

UM3  3 

CS2 

ND 

0.0 

06-mar-1992 

UN  3  3 

DERCLM 

LT 

0.0 

06-mar-1992 

UM3  3 

ETC6H5 

LT 

0.0 

06-ma  r-1 99  2 

UM3  3 

MEC6H5 

LT 

0.0 

06-mar-1992 

UK  3  3 

MEK 

ND 

0.0 

06-mar-1992 

UM33 

MIBK 

ND 

0.0 

06-mar-1992 

UM3  3 

MNBK 

ND 

0.0 

06-ma  r-1992 

UM33 

STYR 

ND 

0.0 

06-mar-1992 

UM3  3 

T13DCP 

ND 

0.0 

06-mar-1992 

UM3  3 

TCLEA 

LT 

0.0 

06-mar-1992 

UM3  3 

TCLEE 

LT 

0.0 

06-ma  r-1992 

UM33 

TRCLE 

LT 

Report 

completed 

normally. 

1  .12e+03 

4 . 10e+00 

6  .  30e-01 
1  .  42e  +  00 
1 . 1 0e+00 

1 .  10e  +  00 
9 .  70e  +  00 
7 .  60e  +  00 

2 .  80e  +  00 
2 . 00e+00 
9. 20e  +  00 
3 . 8  0e  +  00 
5. 00e+00 
8 . 10e-00 
8 . 2 0e  +  C 1 

1  .  00e-01 

7  .  90e*00 
5 . 00e*00 
1 .00e+01 
5 . 00e-01 

2  . 12e*00 
2 . 4  Oe-*  0  0 
3 . 70e  +  00 
6 . 37e+  0  0 
1 . 00e+01 
1 ,60e*00 
8 . 2  Oe-*-  0  0 
8 . 30e-01 
1 .  40e  +  00 
5  .  OOe^-OO 
6 . 50e  +  00 
9 . 30e+00 
8 , 70e*00 
1 .00e*01 
1 . OOe+Ol 
1 . 00e  +  01 
5 .  00e  +  00 
5 . 00e  +  00 
4  .  70e  +  00 
5 . 00e-01 
5 . 00e-01 


RC507 


H-45 


RI  -<?port: 

Se  .ion  No. : 
Revision  No. 


INSTALLATION  RESTORATION  PROGRAM 

CHEMICAL  REPORT 
Mon  Jun  1  08:27:01  1992 


Fot  Parameters  : 
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RI  Report:  CRREL 

Section  No.:  Appendix  M 

Revision  No . :  0 


Jun  1  1992  Installation:  Cold  Regions  Res  4  Eng  Lab.  NHPage  1 

"  Analytical  Results  for  Chenical  Ground  water 

Frnfl:  Ol-apr-92'  To:  30-apr-92 


Site:  WELL  CECRL01 


SAMPLE 
DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

0.0 

08-apr-1992 

00 

TPHC 

LT 

0.0 

06-apr-1992 

UM3  3 

111TCE 

LT 

0.0 

08-apr-1992 

UM3  3 

112TCE 

T  T 

0.0 

08-apr-l 992 

UM33 

11DCE 

LT 

0.0 

08-apr-1992 

UM3  3 

11DCLE 

LT 

0.0 

08-apr-1992 

UM  3  3 

12DCE 

LT 

0.0 

08-apr-1992 

UM33 

12DCLB 

LT 

0.0 

08~apr-1992 

UM33 

12DCLE 

LT 

0.0 

08-apr-1992 

UM  3  3 

12DCLP 

LT 

0.0 

08-apr-1992 

UM  3  3 

12DMB 

ND 

0 . 0 

08-apr-1992 

UM33 

13DCLB 

LT 

0.0 

08-apr-1992 

UM  3  3 

1  3DCP 

LT 

0.0 

08-apr-1992 

UM3  3 

ND 

0.0 

08-apr-1992 

UM3  3 

14DCLB 

LT 

0.0 

08-apr-1992 

UM  3  3 

2CLEVE 

LT 

0.0 

08-apr-1992 

UM3  3 

ACET 

ND 

0.0 

08-apr-1992 

UM33 

brdclm 

LT 

0.0 

08-apr-1992 

UM  3  3 

C12DCE 

ND 

0.0 

08-apr-1992 

UM3  3 

C13DCP 

ND 

0.0 

08-apr-1992 

UM  3  3 

C2AVE 

ND 

0.0 

08-apr-1992 

UM  3  3 

C2H3CL 

LT 

0.0 

08-apr-1992 

UM3  3 

C2H5CL 

LT 

0.0 

08-apr-1992 

UM  3  3 

C6H6 

LT 

0.0 

08-apr-1992 

UM33 

CCL4 

LT 

0.0 

08-apr-1992 

UM  3  3 

CH2CL2 

ND 

0.0 

08-apr-1992 

UM  3  3 

CH3BR 

0.0 

08-apr-l 992 

UM 3  3 

CH3CL 

LT 

C  .  0 

08- apr - 1 992 

UM  3  3 

CHBR  3 

LT 

0 . 0 

08-apr-1992 

UM33 

CHCL  3 

LT 

0.0 

08 -apr- 1992 

UM  3  3 

CLC6H5 

LT 

0.0 

08-apr-1992 

UM  3  3 

CS2 

ND 

0.0 

08-apr-1992 

UM  3  3 

DBRCLM 

LT 

0.0 

08-apr-l 992 

UM  3  3 

ETC6H5 

LT 

0.0 

08-apr-1992 

UM  3  3 

MEC6H5 

LT 

0.0 

08-apr-1992 

UM  3  3 

MEK 

ND 

0.0 

08-apr-1992 

UM  3  3 

MI  EK 

ND 

0.0 

08-apr- 1 992 

UM3  3 

MNBK 

ND 

0.0 

08-apr-l 992 

UM  3  3 

STY  R 

ND 

0 . 0 

08-apr-199Z 

UM  3  3 

T13DCP 

ND 

0.0 

06-apr - 1992 

UM  3  3 

TCLEA 

LT 

0.0 

08-apr-1992 

UM  3  3 

TCLEE 

LT 

0.0 

08-apr-1992 

UM  3  3 

TRCLE 

CONCENTRATION 

UNITS 

1 . 05e-*03 

UGL 

8 . 20e«01 

UGL 

1 .26e+01 

UGL 

2 . 64e+01 

UGL 

2 . 20e+01 

UGL 

2 . 20e»01 

UGL 

1 . 94e*02 

UGL 

1 .52e*02 

UGL 

5 . 60e*01 

UGL 

1  .  C0e  +  02 

UGL 

1 . 84e»02 

1  1  £  T 

7 . 6  0  e  »  C 1 

UGL 

1 . OOe-02 

UGL 

1  .  6  2  e  *  0  2 

UGL 

1  .  64e*C'3 

UGL 

2 . 00e-C2 

UG  L 

1 . S8e*02 

UGL 

1  .  0  0  e  *  0  2 

UGL 

1  .OGe-02 

UGL 

2  .  OOe*C2 

UGL 

1  .  00e*:i 

UGL 

4  .  24e*01 

UGL 

4  .  8  0  e  0 1 

UGL 

7 . 4  Ce »  0 1 

UGL 

1  .  96e*  02 

UGL 

2  .  0Ce*C2 

UGL 

3 . 20e*01 

!J  J  L 

1  .  6  4  e  *  0  2 

M  ^ 

1  .  66e*01 

UGL 

2 . 80e*C'l 

UGL 

1  .  C0e*02 

UGL 

1  .  30e-C2 

UGL 

1  . 86e*  02 

» T 

1  .  74e*02 

UGL 

2  .  0 Ce-» C 2 

UGL 

2  .  0  0  ?  0  2 

UGL 

2. 0  0  e  *  C  2 

UGL 

1  .  0Ce*C2 

UGL 

1  .00e-02 

UGL 

9. 4  Oe-*-01 

UGL 

1  .  00e*Cl 

UGL 

8 . 49e*02 

UGL 

RC507 


M-4  7 


RI  Report: 
Section  No. : 
Revision  No. 


CRREL 

Appendix  M 
0 


Jun  1,  1992 


Installation:  Cold  fegions  Res  4  Eng  Lab,  NHPage  2 
Analytical  Results  for  Chemical  Ground  water 


From:  01-apr-92  To: 

30- 

ap r 

Site:  WELL 

CECRL02 

<1PLE 

SAMPLE 

TEST 

?TH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

10-apr-l 992 

UM33 

111 TCE 

LT 

4 . 1 0e  +  00 

UGL 

0.0 

10-apr-1992 

UM33 

112TCE 

LT 

6. 3  Oe- 0 1 

UGL 

0.0 

10-apr-1992 

UM3  3 

11DCE 

LT 

1 . 42e*00 

UGL 

0.0 

10-apc-1992 

UM  3  3 

11DCLE 

LT 

1 .  10e*00 

UGL 

0.0 

10-apr-1992 

UM3  3 

12DCE 

LT 

1  .  10e*00 

UGL 

0.0 

10-apr-1992 

UM33 

12DCLB 

LT 

9 . 7 0e-» 00 

UGL 

0.0 

10-apr-1992 

UM  3  3 

12DCLE 

LT 

7.60e*00 

UGL 

0.0 

10-apr-1992 

UM  3  3 

1 2  DCLP 

LT 

2 .  80e*00 

UGL 

0.0 

10-apr-1992 

UM  3  3 

12DMB 

ND 

5  .  OOe  +  OC 

UGL 

0.0 

10-apr-1992 

UM3  3 

13DCLB 

LT 

9 . 2  0e  +  0  0 

UGL 

0.0 

lO-apr-19?’’ 

UM33 

13DCP 

LT 

3 . 80e*00 

UGL 

0.0 

10-apr-1992 

UM33 

13DMB 

ND 

5 . OOe*  0  0 

UGL 

0.0 

10-apr-1992 

UM3  3 

14DCLB 

LT 

8 . 10e*00 

UGL 

0.0 

10-apr-1992 

UM33 

2CLEVE 

LT 

8 . 2  Oe*  0 1 

UGL 

0.0 

10-apr-1992 

UM  3  3 

ACET 

ND 

1 . 00e*01 

UGL 

0.0 

10-apr-1992 

UM3  3 

BRDCLM 

LT 

7 . 90e*OO 

UGL 

0 . 0 

10-apr-1992 

UM3  3 

C12DCE 

ND 

5 . OOe*  0  0 

UGL 

0.0 

10-apr-1992 

UM33 

C13DCP 

ND 

B . COe*  0  0 

UGL 

0.0 

10-apr-1992 

UM33 

C2AVE 

ND 

1 . OOe*  0 1 

UGL 

0.0 

10-apr-1992 

UM3  3 

C2H3CL 

LT 

5 . 00e-01 

uo: 

0.0 

1 0~ap  r- 1992 

UM3  3 

C2HSCL 

LT 

2 . 12e*00 

U'  1 

0.0 

10-apr-1992 

UM3  3 

C6H6 

LT 

2  .  4 Oe*  0 0 

u.  \ 

0.0 

10-apr-1992 

UM3  3 

CCL4 

LT 

3 . 7 0e*  0 0 

UGL 

0.0 

10-apr-1992 

UM33 

CH2CL2 

8  .  33e*00 

UGL 

0.0 

10-apr-1992 

UM  3  3 

CH3BR 

ND 

1  .  00e*01 

UGL 

0.0 

10-apr-1992 

UM.3  3 

CH3CL 

LT 

1 ,60e*00 

UGL 

0.0 

10-apr-1992 

UM  3  3 

CHBR  3 

LT 

8 . 2  Ce*  0  0 

UGL 

0.0 

10-apr-1992 

UM3  3 

CHCL3 

1 . 41e*00 

UGL 

0.0 

10-apr-1992 

UM  3  3 

CLC6H5 

LT 

1  .  40e*0C 

UGL 

0.0 

10-apr-1992 

UM  3  3 

CS2 

ND 

B  .  00e*00 

UGL 

0.0 

1 0-apr-1992 

UM  3  3 

DBRCLM 

LT 

6  .  B  Oe  *  0  0 

U  G  L 

0.0 

10-apr-1992 

UM  3  3 

ETC6H5 

LT 

9.  3  Oe  *  0  0 

UGL 

0.0 

10-apr-1992 

UM  3  3 

MEC6h5 

LT 

8 . 7  Oe*  0  0 

V  G  L 

0.0 

10-apr-1992 

UM  3  3 

MEK 

ND 

1 . OOe*  0 1 

UGL 

0.0 

10-apr-1992 

UM  3  3 

MI  BK 

ND 

1 . 0  Oe*  0 1 

UGL 

0.0 

1 0-apr-i 992 

UM3  3 

MNBK 

ND 

1 . 00e*01 

UGL 

0.0 

10-apr-1992 

UM  3  3 

STYR 

ND 

5 . 00e*00 

UGL 

0.0 

10-apr-1992 

UM3  3 

T13DCP 

ND 

S.00e+00 

UGL 

0.0 

10-apr-1992 

UM  3  3 

TCLEA 

LT 

4  .  70e*00 

UGL 

0.0 

10-apr-1992 

UM  3  3 

TCLEE 

LT 

S.OOe-Cl 

UGL 

0.0 

10-apr-1992 

UM  3  3 

TRCLE 

7  .  64e  +  00 

UGL 

r  i  i ! 

IG-ar'-l Q92 

I'M  33 

TPHC 

L; 

*  .  0 

( 
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RI  Report:  CRREL 

Section  No.:  Appendix  M 

Revision  No . :  0 


Regions  Res  &  Eng  Lab,  NHPage 
for  Chemical  Ground  Wat  r 
To:  30-apr-92 


Jun  1,  1992 


SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 


0.0  08-apr-1992 

0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-l 992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-l 992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  0 8-apr-1992 
0.0  08-apr- 1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-l992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-l 992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr -1 992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-l 992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0.0  08-apr-1992 
0  0  08-apr-l 992 
0.0  08-apr-1992 
0.0  08-apr-l 992 
0.0  08-apr-1992 
0.0  08-apr-1992 


Installation:  Cold 
Analytical  Results 
From:  01-apr-92 


Site:  WELL  CECRL03 

TEST 


METHOD 

COMPOUND 

00 

TPHC 

UM33 

111TCE 

UM  3  3 

112TCE 

UM  3  3 

11DCE 

UM33 

1 1  DOLE 

UM3  3 

12DCE 

UM3  3 

12DCLB 

UM3  3 

12DCLE 

UM33 

12DCLP 

UM3  3 

12DMB 

UM3  3 

13DCLB 

UM  3  3 

13DCP 

UM3  3 

13DMB 

UM3  3 

14DCLB 

UM33 

2CLEVE 

UM  3  3 

ACET 

UM33 

BRDCLM 

UM3  3 

C12DCE 

UM33 

Cl 3DCP 

UM  3  3 

C2AVE 

UM  3  3 

C2H3CL 

UM  3  3 

C2H5CL 

UM3  3 

C6H6 

UM33 

CCL4 

UM33 

CH2CL2 

UM3  3 

CH3BR 

UM3  3 

CH3CL 

UK  3  3 

CHBR3 

UM33 

CHCL3 

UM  3  3 

CLC6H5 

UM3  3 

CS2 

UM33 

DBRCLM 

UM3  3 

ETC6H5 

UM33 

MEC6H5 

UM3  3 

MEK 

UM  3  3 

Ml  BK 

UM  3  3 

MNBK 

UM3  3 

STVR 

UM  3  3 

T 1 3DCP 

UM3  3 

TCLEA 

UM  3  3 

TCLEE 

UM33 

TRCLE 

BOOL 

CONCENTRATION 

LT 

1  . 

07e  +  0  3 

LT 

H  . 

10e+00 

LT 

6. 

30e-01 

LT 

1  . 

42e+00 

LT 

1  . 

10e+00 

LT 

1  . 

lOe+00 

LT 

9. 

70e+00 

LT 

7  . 

60e+00 

LT 

2  . 

80e+00 

ND 

5. 

00e+00 

LT 

9  . 

20e+00 

LT 

3. 

80e+  00 

ND 

5. 

00e+00 

LT 

8. 

1 0e+00 

LT 

8. 

20e* 01 

ND 

1  . 

00e+01 

LT 

7  . 

.  90e*00 

ND 

5. 

00e+00 

ND 

S. 

.  00e*00 

ND 

1  . 

C0e+01 

LT 

5. 

00e-01 

LT 

2. 

.  1 2e*00 

LT 

2. 

,  40e  +  00 

LT 

3. 

,  7 De  +  OD 

6. 

.  1 8e  +  0  0 

ND 

1 

.  00e  +  01 

LT 

1 

,60e-00 

LT 

8 

.  20e*00 

LT 

8 

.  30e-01 

LT 

1 

.  40e  +  00 

ND 

5 

.  00e  +  00 

LT 

6 

.  50e*00 

LT 

9 

.  30e  +  00 

LT 

8 

.  70e*00 

ND 

1 

.  00e  +  01 

ND 

1 

.  00e  +  01 

ND 

1 

.  00e* 0 1 

ND 

5 

.  00e  +  00 

ND 

5 

.  00e*00 

LT 

4 

.  70e-00 

LT 

5 

.  00e-01 

LT 

5 

.  00e-01 

UNITS 


UGL 

UC-L 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

LGL 

UGL 

UGL 

UGL 

UGL 
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RI  Report:  CRREL 

Section  No.:  Appendix  M 

Revision  No. :  0 


Jun  1,  1992  Installation:  Cold  Regions  Res  s  Eng  Lab,  NHPage  4 

Analytical  Results  for  Chemical  Ground  Water 
From:  01-apr-92  To:  30-apr-92 


Site:  WELL  CECRL04 


SAMPLE 

DEPTH 

SAMPLE 
(  ft )  DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

08-apr-1992 

00 

TPHC 

LT 

1 .06e  +  03 

UGL 

0.0 

08-apr-1992 

UM33 

111TCE 

LT 

4  .10e  +  00 

UGL 

0.0 

08-apr-1992 

UM3  3 

112TCE 

LT 

6. 30e-0l 

UGL 

0.0 

08-apr-1992 

UM3  3 

11DCE 

LT 

1  .  42e  +  00 

UGL 

0.0 

08-apr-l 992 

UM3  3 

11DCLE 

LT 

1  . 10e  +  00 

UGL 

0.0 

08-apr-1992 

UM33 

12DCE 

LT 

1 . 10e  +  00 

UGL 

0.0 

08-apr-1992 

UM3  3 

12DCLB 

LT 

9 . 70e+00 

UGL 

0.0 

08-apr-1992 

UM3  3 

12DCLE 

LT 

7 . 60e  +  00 

UGL 

0.0 

08-apr-1992 

UM3  3 

12DCLP 

LT 

2 . 80e  +  00 

UGL 

0.0 

08-apr-1992 

UM3  3 

12DMB 

ND 

5 . 00e  +  00 

UGL 

0.0 

08-apr-1992 

UM3  3 

13DCLB 

LT 

9 . 20e  +  00 

UGL 

0.0 

08-apr-1992 

UM33 

1  3DCP 

LT 

3 . 80e-00 

UGL 

0.0 

08-apr-1992 

UM  3  3 

1  3DMB 

ND 

5  .  OOe  +  QO 

UGL 

0.0 

08-apt-l 992 

UM3  3 

14DCLB 

LT 

8  .  1 0e» 00 

UGL 

0.0 

08-apr-1992 

UM3  3 

2CLEVE 

LT 

8 . 2  0e*0 1 

UGL 

0.0 

08-apr-1992 

UM33 

ACET 

ND 

1 . 00e+0 1 

UGL 

0.0 

08-apr-1992 

UM  3  3 

BRDCLM 

LT 

7  .  90e  +  00 

UGL 

0.0 

08-apr-1992 

UM33 

C12DCE 

ND 

5 , 00e*00 

UGL 

0.0 

08-apr-1992 

UM33 

C13DCP 

ND 

5  .  OOe* 0  0 

UGL 

0.0 

08-apr-1992 

UM  3  3 

C2AVE 

ND 

1  .  00e  +  01 

U'G 

0.0 

08-apr-1992 

UM33 

C2H3CL 

LT 

5. OOe-Cl 

0.0 

08-apr-1992 

UM3  3 

C2H5CL 

LT 

2 . 1 2e *  0 0 

U  G. 

0.0 

08-apr-1992 

UM3  3 

C6H6 

LT 

2 . 4  C.e* 0  0 

UGL 

0.0 

08-apr-1992 

UM33 

CCL4 

LT 

3 . 70e*00 

UGL 

0.0 

08-apr-l 992 

UM33 

CH2CL2 

6 . 27e  +  01 

UGL 

0.0 

08-apr-1992 

UM33 

CH3BR 

ND 

1 . 00e*  0 1 

UGL 

C.  0 

08-apr-1992 

UM3  3 

CH3CL 

LT 

1 . 60e*00 

UGL 

0.0 

08-api-1992 

UM3  3 

CHBR3 

LT 

6 . 20c*r GO 

UGL 

0.0 

08-apr-1992 

UM3  3 

CHCL3 

LT 

8 . 3  Oe- 01 

UGL 

0.0 

OS-apr-1992 

UM3  3 

CLC6H5 

LT 

1 . 40e*00 

UGL 

0.0 

08-apr-l 9  92 

UM3  3 

CS  2 

ND 

5  .  OOe*  00 

UGL 

0.0 

08-apr-1992 

UM3  3 

DBRCLM 

LT 

6 . 50e+  0C 

UGL 

0.0 

08-apr-1992 

UM  3  3 

ETC6H5 

LT 

9 . 30e+00 

UGL 

0.0 

08-apr-l 992 

UM33 

MEC6H5 

LT 

8. 70e+00 

UGL 

0.0 

08-apr-1992 

UM  3  3 

MEK 

ND 

1 . 00e+01 

UGL 

0.0 

08-apr-1992 

UM33 

MI  BK 

ND 

1 . 00e+01 

UGL 

0.0 

08-apr-l 992 

UM3  3 

MNBK 

ND 

1 . 00e+01 

UGL 

0.0 

08-apr-1992 

UM33 

STYR 

ND 

5 . 00e+00 

UGL 

0.0 

08-apr-1992 

UM  3  3 

T1 3DCP 

ND 

5 . 00e*00 

UGL 

0.0 

08-apr-1992 

UM3  3 

TCLEA 

LT 

4 . 70e+00 

UGL 

0.0 

08-apr-1992 

UM3  3 

TCLEE 

LT 

5 . 00e-01 

UGL 

0.0 

08-apr-1992 

UM33 

TRCLE 

3 . 72e+00 

UGL 
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Site:  WELL  CECRL05 


SAMPLE 
DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

09-apr-l 992 

00 

TPHC 

LT 

1  .  08e*03 

UGL 

0.0 

09-apr-1992 

UM33 

111TCE 

LT 

4  . 10e  +  00 

UGL 

0.0 

09-apr-1992 

UM3  3 

112TCE 

LT 

6 . 30e-01 

UGL 

0.0 

09-apr-1992 

UM3  3 

11DCE 

LT 

1 .  42e  +  00 

UGL 

0.0 

09-apr- 1 99  2 

UM3  3 

1 1 DOLE 

LT 

1  . 10e  +  00 

UGL 

0.0 

09-apr-1992 

UM33 

12DCE 

LT 

1  . 10e  +  00 

UGL 

0.0 

09-apr-1992 

DM  3  3 

12DCLB 

LT 

9 . 70e+00 

UGL 

0.0 

09-apr-1992 

UM3  3 

12DCLE 

LT 

7 . 60e  +  00 

UGL 

0.0 

09-apr-1992 

DM  3  3 

12DCLP 

LT 

2  .  80e*00 

UGL 

0.0 

09-apr-1992 

UM  3  3 

12DMB 

ND 

5 . 00e*00 

UGL 

0.0 

09-apr-1992 

UM3  3 

13DCLB 

LT 

9 . 20e*00 

UGL 

0 . 0 

09-apr-1992 

UM3  3 

13DCP 

LT 

3 . 8  Oe-*-  00 

UGL 

0 . 0 

09-apr-1992 

UM33 

13DMB 

ND 

5 . 00e*00 

UGL 

0 . 0 

09-apr-1992 

UM3  3 

1  4DCLB 

LT 

8 . 10e*00 

UGL 

0.0 

09-apr-1992 

UM33 

2CLEVE 

LT 

8 . 20e+01 

UGL 

0.0 

09-apr-i 992 

UM33 

ACET 

ND 

1 . 00e*01 

UG  i- 

0 . 0 

09-apr-1992 

UM3  3 

BRDCLM 

LT 

7 . 90e*00 

UGL 

0 . 0 

09-apr-1992 

UM33 

C12DCE 

ND 

5.00e*00 

UGL 

0.0 

09-apr-l 992 

OM33 

C13DCP 

ND 

5 . 00e  +  00 

UGL 

0.0 

09-apr-1992 

UM  3  2 

C2AVE 

ND 

1 . 00e+01 

U  sj  L 

0  .  0 

09-apr-1992 

UM33 

C2H3CL 

LT 

5 . 0  Oe- Q 1 

UgL 

0 . 0 

09-apr-1992 

UM  3  3 

C2H5CL 

LT 

2 . 12e*00 

UGL 

0 . 0 

09-apr-1992 

UM33 

C6H6 

LT 

2 . 40e-00 

UGL 

0 . 0 

09-apr-1992 

UM33 

CCL4 

LT 

3  .  70e*00 

UGL 

0 . 0 

09-apr-lS92 

UM33 

CH2CL2 

5  .  20e  +  00 

UGL 

0.0 

09-apr-l 992 

UM3  3 

CH3BR 

ND 

1 . 00e*01 

UGL 

0. 0 

09-apr-1992 

UM33 

CH3CL 

LT 

1 . 60e*00 

UGL 

0.0 

09-apr-1992 

UM33 

CHBR3 

LT 

8 . 20e*00 

UGL 

0.0 

09-apr-1992 

UM33 

CHCL3 

LT 

8 . 3Ce-01 

UC-L 

0.0 

09-apr-l 992 

UM33 

CLC6H5 

LT 

1 . 40e*00 

UGL 

0 . 0 

09-apr-1992 

UM  3  3 

CS2 

ND 

5 . 00e*00 

UGl- 

0. 0 

09-apr-1992 

UM3  3 

DBRCLM 

LT 

6 . S0e+00 

UGL 

0.0 

09-apr-l 9 92 

UM3  3 

ETC6HS 

LT 

9. 30e*00 

UGL 

0.0 

09-apr-l 992 

UM33 

MEC6H5 

LT 

8 . 70e+00 

UGL 

0.0 

09-apr-l 992 

UM  3  3 

MEK 

ND 

1 . 0  Oe*  0 1 

U^L 

0.0 

09-apr-1992 

UM33 

MI  BK 

ND 

1 , 00e+01 

UGL 

0.0 

09-apr-1992 

UM33 

MNBK 

ND 

1 . 00e+01 

UGL 

0 . 0 

09-apr-l 992 

UM3  3 

5TYR 

ND 

5 . OOe*  00 

UGL 

0.0 

09-apr-1992 

UM3  3 

T13DCP 

ND 

5 . 00e+00 

UGL 

0 . 0 

09-apr-l 992 

UM33 

TCLEA 

LT 

4 . 70e+00 

UGL 

0.0 

09-apr-1992 

UM  3  3 

TCLEE 

LT 

9 . 00e-01 

UGL 

0.0 

09-apr-1992 

UM3  3 

TRCLE 

2 . 97e+01 

UGL 
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Analytical  Results  for  Chemical  Ground  Water 
From:  01-apr-92  To:  30-apr-92 


Site:  WELL  CECRL06 


SAMPLE 

SAMPLE 

DEPTH 

(ft)  DATE 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-l 992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

1 0-apr-l 99  2 

0.0 

lO-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

1 0-apr-199  2 

0.0 

1 0-apr-l 9  92 

0.0 

1 0-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

1 0-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

1 0-apr-l 992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

10-apr-1992 

0.0 

lO-apr-1992 

0.0 

10-apr-1992 

0.0 

lO-apr-1992 

0.0 

lO-apr-1992 

0.0 

lO-apr-1992 

0.0 

lO-apr-1992 

0.0 

lO-apr-1992 

0.0 

lO-apr-1992 

TEST 


METHOD 

COMPOUND 

BOOL 

UM3  3 

111TCE 

LT 

UM3  3 

112TCE 

LT 

UM3  3 

11DCE 

LT 

UM3  3 

11DCLE 

LT 

UM33 

12DCE 

LT 

UM33 

12DCLB 

LT 

UM3  3 

12DCLE 

LT 

UM3  3 

12DCLP 

LT 

UM3  3 

12DMB 

ND 

UM3  3 

13DCLB 

LT 

UM3  3 

13DCP 

LT 

UM3  3 

13DMB 

ND 

UM3  3 

14DCLB 

LT 

UM3  3 

2CLEVE 

LT 

UM33 

ACET 

ND 

UM  3  3 

BRDCLM 

LT 

UM33 

C12DCE 

ND 

UM3  3 

C13DCP 

ND 

UM3  3 

C2AVE 

ND 

UM3  3 

C2H3CL 

LT 

UM3  3 

C2H5CL 

LT 

UM3  3 

C6H6 

LT 

UM3  3 

CCL4 

LT 

UM3  3 

CH2CL2 

UM33 

CH3BR 

ND 

UM33 

CH3CL 

LT 

UM3  3 

CHBR3 

LT 

UM33 

CHCL3 

LT 

UM33 

CLC6H5 

LT 

UM3  3 

CS2 

ND 

UM3  3 

DBRCLM 

LT 

UM33 

ETC6H5 

LT 

UM3  3 

MEC6H5 

LT 

UM3  3 

MEK 

ND 

UM  3  3 

MI  BK 

ND 

UM3  3 

MNBK 

ND 

UM  3  3 

STYR 

ND 

UM33 

T13DCP 

ND 

UM  3  3 

TCLEA 

LT 

UM3  3 

TCLEE 

UM3  3 

TRCLE 

UM3  3 

TRIMB2 

UM33 

UNK173 

UM  3  3 

UNK182 

UM3  3 

UNK197 

UM33 

UNK1 99 

UM3  3 

UNK205 

UM3  3 

UNK209 

CONCENTRATION  UNITS 


8 . 20e+02  UGl 

1 . 26e  +  02  UGL 

2.84e+02  UGL 

2 . 20e+  02  UGL 

2 . 20e+02  UGL 

1 . 94e+03  UGL 

1 . 52e+03  UGL 

5 . 6  0e  +  02  UGL 

1.00e+03  UGL 

1 . 84e+03  UGL 

7 . 60e+02  UGL 

1 . 00e+03  UGL 

1 . 62e+03  UGL 

1 . 64e+04  UGL 

2 . 00e+03  UGL 

1.58e+03  UGL 

1 . 00e»  0  3  UGL 

1.00e+03  UGL 

2 . OOe*  0  3  UGL 

1.00e+02  UGL 

4 . 24e*  02  UG 

4 . 80e*02 

7  .  4  0e-»  0  2  U 

1.55e*03  UGL 

2 . 0  0e  +  0  3  UGL 

3 . 20e*02  UGL 

1 . 64e+03  UGL 

1 . 66e+02  UGL 

2 . 8  Oe*  0  2  UGL 

1 . 00e  +  0  3  UGL 

1.30e+03  UGL 

1.86e+03  UGL 

1.74e+03  UGL 

2 . 0  0e*  0  3  UGL 

2 . 00e+03  UGL 

2 . 0  0e  +  0  3  UGL 

1.00e+03  UGL 

1.00e+03  UGL 

9 . 40e+02  UGL 

1 . 52e*04  UGL 

3 . 40e*0  4  UGL 

6 . 00e  +  0  3  UGL 

1  . 60e  +  0  3  UGL 

1 . 60e+0  3  UC-L 

t .  00e  +  0  3  UGL 

2 . 00e+0  3  UGL 

6 . 00e  +  0  3  UGL 

8 . 00e  +  0  3  UGL 
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Analytical  Results  for  Chemical  Ground  Water 
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Site:  WELL  CECRL06  (continued) 


SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

—  —  —  — 

- — 

0 . 0 

10-apr-1992 

UM33 

UNK212 

2 . 00e  +  0  3 

UGL 

0.0 

10-apr-1992 

UM3  3 

UNK213 

1 ,60e*03 

UGL 

0.0 

10-apr-1992 

UM3  3 

UNK21 5 

$. 00e+03 

UGL 

0.0 

10-apr-1992 

UM  3  3 

UNK216 

6 . 00e  +  03 

UGL 

0 . 0 

1 0-apr-1992 

UM  3  3 

UNK  2  21 

6  .  n0e->  0  3 

UGL 

0.0 

10-apr-1992 

UM33 

UNK223 

1 . 00e+04 

UGL 

0 . 0 

10-apr-1992 

UM33 

UNK229 

1 .20e  +  03 

UGL 

0.0 

10-apr-1992 

UM33 

UNK233 

1 . 80e  +  03 

UGL 

0.0 

10-apr-1992 

UM33 

UNK236 

1 .  20e->-03 

UGL 

0.0 

10-apr-1992 

UM33 

UNK238 

1  .  40e  +  03 

UGL 

0.0 

10-apr-1992 

UM33 

UNK239 

1  .  80e  +  03 

UGL 

0.0 

lC-apr-1992 

UM33 

UNK243 

1 . 60e*03 

UGL 

0 . 0 

10-apr-1992 

UM3  3 

UNK246 

2 .  00e->04 

UGL 

0 . 0 

10-apr-1992 

UM33 

UNK249 

6 . 00e<-03 

UGL 

0.0 

10-apr-1992 

UM33 

UNK252 

4  .  00e+03 

UGL 

0.0 

10-apr-1992 

UM33 

UNK254 

4  .00e  +  03 

UGL 

0.0 

10-apr-1992 

UM33 

UNK256 

4  .  00e*03 

UGL 

o 

o 

1u-a^i  -  i  992 

l-‘CJ 

TPr 

1  9 9ei<% 

OC-L. 

Site:  WELL 

CECRL07 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

07-apr-1992 

00 

TPHC 

LT 

1  .  0  4e*0  3 

UGL 

0.0 

07-apr-1992 

UM  3  3 

111TCE 

LT 

4  .  1  0  e  -*•  0  0 

UGL 

0.0 

07-apr-1992 

UM3  3 

112TCE 

LT 

6  .  30e-01 

UGL 

0.0 

07-apr-1992 

UM3  3 

11DCE 

LT 

1  .  42e^00 

UGL 

0.0 

07-apr-l 992 

UM33 

21DCLE 

LT 

1 . 10e*00 

UGL 

0.0 

07-apr-1992 

UM33 

12DCE 

LT 

1  . 10e  +  00 

UGL 

0.0 

07-apr-1992 

UM33 

12DCLB 

LT 

9 . 7  0e  +  0  0 

UGL 

0.0 

07-apr-1992 

UM3  3 

12DCLE 

LT 

7 . 60e*00 

UGL 

0.0 

07-apr-1992 

UM  3  3 

12DCLP 

LT 

2 . 80e*00 

UGL 

0.0 

07-apr-1992 

UM33 

12DMB 

ND 

5 . 00e*00 

0.0 

07-apr-1992 

UM  3  3 

13DCLB 

LT 

9 . 20e  +  00 

UGL 

0.0 

07-apr-1992 

UM  3  3 

1  3DCP 

LT 

3 . 80e-00 

UGL 

0.0 

07-apr-l 992 

UM3  3 

13DMB 

ND 

5 . 00e  +  00 

UGL 

0.0 

07-apr-1992 

UM3  3 

14DCLB 

LT 

8  .  1 0e*0 0 

UGL 

0.0 

07-apr-1992 

UM3  3 

2CLEVE 

LT 

8 . 20e*01 

UGL 

0.0 

07-apr-l 992 

UM3  3 

ACET 

ND 

1  .  00e  +  01 

UGL 

0.0 

07-apr-1992 

UM3  3 

BRDCLM 

LT 

7 . 90e  +  00 

UGL 

0.0 

07-apr-1992 

UM3  3 

C12DCE 

ND 

5. 00e*00 

UGL 

0.0 

07-apr-1992 

UM  3  3 

C13DCP 

ND 

5 . 00e*00 

UGL 

0.0 

07-apr-1992 

UM33 

C2AVE 

ND 

1 . 00e+01 

UGL 

0 . 0 

07-apr-1992 

UM3  3 

C2H3CL 

LT 

8.00e-01 

UGL 

0.0 

07-apr-1992 

UM33 

C2HSCL 

LT 

2 . 1  2e*00 

UGL 

0.0 

07-apr-1992 

UM  3  3 

C6H6 

LT 

2 . 4  0e*00 

U  G  L 
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Site:  WELL  CECRL07  (continued) 


SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 


0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  C7-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-l 992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 
0.0  07-apr-1992 


SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 


0.0  09-apr~1992 
0.0  09-apr-l 992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  Os-apr-1992 
0.0  09-apr -1 99  2 
0.0  09-apr-1992 
0.0  09-apr-l 992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  09-apr-1992 
0.0  09-apr-l 992 
0.0  09-apr-l 992 
0.0  09-apr-1992 


TEST 


METHOD 

COMPOUND 

BOOL 

UM  3  3 

CCL4 

LT 

UM33 

CH2CL2 

UM33 

CH3BR 

ND 

UM33 

CH3CL 

LT 

UM3  3 

CHBR3 

LT 

UM3  3 

CHCL3 

LT 

UM33 

CLC6H5 

LT 

UM33 

CS2 

ND 

UM33 

DBRCLM 

LT 

UM33 

ETC6H5 

LT 

UM33 

MEC6H5 

LT 

UM3  3 

MEK 

UM33 

MI  BK 

ND 

UM33 

MNBK 

ND 

UM33 

STYR 

ND 

UM33 

T1 3DCP 

ND 

UM3  3 

TCLEA 

LT 

UM33 

TCLEE 

LT 

UM33 

TRCLE 

te:  WELL 

CECRL08 

TEST 

METHOD 

COMPOUND 

BOOL 

UM  3  3 

111 TCE 

LT 

UM33 

111 TCE 

LT 

UM3  3 

112TCE 

LT 

UM3  3 

112TCE 

LT 

UK3  3 

11DCE 

LT 

UM3  3 

1 1DCE 

LT 

UM3  3 

11DCLE 

LT 

UM33 

11DCLE 

LT 

UM 3  3 

1  2DCE 

LT 

UM  3  3 

12DCE 

LT 

UM3  3 

12DCLB 

LT 

UM3  3 

12DCLB 

LT 

UM  3  3 

12DCLE 

LT 

UM3  3 

12DCLE 

LT 

UM33 

12DCLP 

LT 

UM3  3 

12DCLP 

LT 

UM33 

12DMB 

ND 

UM  3  3 

12DMB 

ND 

UM3  3 

13DCLB 

LT 

UM33 

13DCLB 

LT 

UM3  3 

1  3DCP 

LT 

UM  3  3 

13DCP 

LT 

CONCENTRATION  UNITS 


3 . 70e+00  UGL 
6 . 86e+00  UGL 
1.00e+01  UGL 
1 . 60e+00  UGL 
8 . 20e->00  UGL 
8 . 30e-01  UGL 
1 .  40e*00  UGL 
5.00e»00  UGL 
6 . 50e+00  UGL 
9 . 30e+00  UGL 
8 . 7  0e  +  00  UGL 
1 . 30e+01  UGL 
l.OOe+Ol  UGL 
1.00e+01  UGL 
5 . 00e+00  UGL 
9 . 00e»  00  UGL 
4  .  7  0  e  +  0  0  UGL 
5 . 0  Oe-O  1  UGL 
8 . 92e+01  UGL 


CONCENTRATION  UNITS 


8 . 2  0e*0 1  UGL 

8 . 20e-<-01  UGL 

1  .  2oe  +  01  UGL 

1.26e-01  UGL 

2 . 84e+01  UGL 

2 . 64e+01  UGL 

2  .  20e  +  01  UGL 

2 . 20e  +  01  UGL 

2 . 2Ge+01  UGL 

2 . 20e+01  UGL 

1.94e*02  UGL 

1.94e*02  UGL 

1 . 52e+02  UGL 

1 . 52e+02  UGL 

5 . 6  0e  +  0 1  UGL 

5 . 60e+01  UGL 

1 . 00e+02  UGL 

1.00e+02  UGL 

1  . 84e  +  02  UGL 

1 . 84e+  0  2  UGL 

7 . 60e+01  UGL 

7 . 60e  +  0 1  UGL 
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9 

Analytical  Results  for 

Chemical 

Ground  water 

From:  01-apr 

-92  To 

:  30-apr 

-92 

Site:  WELL  CECRL08 

( continued ) 

SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

09-apr-1992 

UM3  3 

13DMB 

ND 

1 . 00e+02 

UGL 

0.0 

09-apr-1992 

UM3  3 

1  3DMB 

ND 

1.00e+02 

UGL 

0.0 

09-apr-1992 

UK33 

14DCLB 

LT 

1 ,62e+02 

UGL 

0.0 

09-apr-1992 

UM33 

14DCLB 

LT 

1 .62e+02 

UGL 

0.0 

09-apr-1992 

UM3  3 

2CLEVE 

LT 

1 . 64e+  03 

UGL 

0.0 

09-apr-1992 

UM3  3 

2CLEVE 

LT 

1 .64e*03 

UGL 

0.0 

09-apr-1992 

UM3  3 

ACET 

ND 

2 . 00et-02 

UGL 

0.0 

09-apr-1992 

UM3  3 

ACET 

ND 

2 . 00e+02 

UGL 

0.0 

09-apr-1992 

UM3  3 

BRDCLM 

LT 

1 .58e+02 

UGL 

0.0 

09-apr-1992 

UM3  3 

BRDCLM 

LT 

1 . 58e+02 

UGL 

0.0 

09-apr-l 992 

UM33 

C12DCE 

ND 

1 .00e+02 

UGL 

0 . 0 

09-apr-1992 

UM3  3 

C12DCE 

ND 

1 . 00e+02 

UGL 

0.0 

09-apr-1992 

UM  33 

Cl 3DCP 

ND 

1 . 00e+02 

UGL 

0.0 

09-apr-1992 

UM3  3 

C13DCP 

ND 

1 . 00e+02 

UGL 

0.0 

09-apr-1992 

UM3  3 

C2AVE 

ND 

2 . 00e+02 

UGL 

0.0 

09-apr-1992 

UM33 

C2Avt 

ND 

2 . 00e»02 

UGL 

0.0 

09-apr-1992 

UM  3  3 

C2H3CL 

LT 

1 . 00e+01 

UGL 

0.0 

09-apr-1992 

UM3  3 

C2H3CL 

LT 

1 . 00e+01 

UGL 

0.0 

09-apr-1992 

UM3  3 

C2HSCL 

LT 

4 .24e+01 

UGL 

0.0 

09-apr-1992 

UM33 

C2H5CL 

LT 

4 . 24e*  01 

UGL 

0.0 

09-apr-1992 

UM  3  3 

C6H6 

LT 

4 . 8  Oe*  0 1 

UGL 

0 . 0 

09-apr-l 992 

Um3  3 

C6H6 

LT 

4 .80e*01 

UGL 

0.0 

09-apr-1992 

UM33 

CCL4 

LT 

7 . 40e*01 

UGL 

0 . 0 

09-apr-1992 

UM33 

CCL4 

LT 

7 . 40e+01 

UGL 

0.0 

09-apr-1992 

UM33 

CH2CL2 

1 .76e+02 

UGL 

0.0 

09-apr-1992 

UM33 

CH2CL2 

1  .  7  6e*  0 2 

UGL 

0.0 

09-apr-1992 

UM33 

CH3BR 

ND 

2 . 00e-02 

UGL 

0.0 

09-apr-1992 

UM33 

CH3BR 

ND 

2 . 0  Oe*  02 

UGL 

0.0 

09-apr-1992 

UM33 

CH3CL 

LT 

3 . 20e+0i 

UGL 

0.0 

09-apr-1992 

UM33 

CH3CL 

LT 

3 . 20e*01 

UGL 

0.0 

09-apr-1992 

UM3  3 

CHBR3 

LT 

1  .  64e  +  02 

UGL 

0.0 

09-apr-l 992 

UM33 

CHBR3 

LT 

1  .  64e  +  02 

UGL 

0.0 

09-apr-l 9  92 

UM3  3 

CHCL3 

LT 

1  .  66e  +  01 

UGL 

0.0 

09-apr-l 992 

UM3  3 

CHCL3 

LT 

1  .  66e  +  01 

UGL 

0.0 

09-apr-1992 

UM  3  3 

CLC6H5 

LT 

2 . 80e  +  01 

UGL 

0.0 

09-apr-1992 

UM  3  3 

CLC6H5 

LT 

2 . 80e+01 

UGL 

0.0 

09-apr-1992 

UM33 

CS2 

ND 

1 . 00e*02 

UGL 

0.0 

09-apr-1992 

UM3  3 

CS2 

ND 

1  .  00e  +  02 

UGL 

0.0 

09-apr-1992 

UM3  3 

DBRCLM 

LT 

1 . 30e*02 

UG' 

0.0 

09-apr-1992 

UM  3  3 

DBRCLM 

LT 

1 .  30e  +  02 

UGL 

0.0 

09-apr-1992 

UM  3  3 

ETC6H5 

LT 

1 .86e*02 

UGL 

0.0 

09-apr-1992 

UM3  3 

ETC6H5 

LT 

1 .86e*02 

UGL 

0.0 

09-apr-1992 

UM  3  3 

MEC6H5 

LT 

1  .  74e  +  02 

UGL 

0.0 

09-apr-1992 

UM3  3 

MEC6H5 

LT 

1  .74e+02 

UGL 

0.0 

09-apr-l 992 

UM33 

MEK 

ND 

2 . 00e+02 

UGL 

0.0 

09-apr-1992 

UM  3  3 

MEK 

ND 

2 . 00e+02 

UGL 

0.0 

09-apr-1992 

UM3  3 

MIBK 

ND 

2 . 00e  +  02 

UGL 

0.0 

09-apr-1992 

UM33 

MIBK 

ND 

2 . OOe  +  0  2 

UGL 
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Jun  1 , 
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Installation:  Cold  Regions  Res  4 

Eng  Lab,  NHPa 

Analytical 

Results  for 

Chemical 

Ground  Water 

From:  01-apr-92  To 

:  30-apr 

-92 

Site:  WELL 

CECRL08 

( conti nued ) 

SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

0.0 

09-apr-1992 

UM3  3 

MNBK 

ND 

2 . 00e+02 

0.0 

09-apr-1992 

UM33 

MNBK 

ND 

2 . 00e+02 

0.0 

09-apr-1992 

UM33 

STYR 

ND 

1 .00e+02 

0.0 

09-apr-1992 

UM3  3 

STYR 

ND 

1 . 00e+02 

0.0 

09-apr-1992 

UM  3  3 

T1 3DCP 

ND 

1 . 00e+02 

0.0 

09-apr-l 99  2 

UM3  3 

T1 3DCP 

ND 

1 . 00e+02 

0.0 

09-apr-l 992 

UM3  3 

TCLEA 

LT 

9 . 4  Oe*  0 1 

0.0 

09-apr-1992 

UM  3  3 

TCLEA 

LT 

9 . 40e*01 

0.0 

09-apr-1992 

UM3  3 

TCLEE 

LT 

1 . 00e+01 

0.0 

09-apr-1992 

UM33 

TCLEE 

LT 

1 . 0Qe+01 

0.0 

09-apr-1992 

UM3  3 

TRCLE 

1 . 06e+04 

0.0 

09-apr-1992 

UM  3  3 

TRCLE 

1 ,06e+04 

0.0 

C9-apr-l992 

UM33 

TP-fC 

I  j 

1  OBe+03 

Site:  WELL 

CECRL09 

SAMPLE 

SAMPLE 

TEST 

DEPTH  1 

;ft>  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

0.0 

09-apr-1992 

UM3  3 

1UTCE 

LT 

4 . lUe-0 3 

0.0 

09-apr-l 992 

UM33 

112TCE 

LT 

6 . 3  0e  +  0  2 

0  .  0 

09-apr-l 992 

UM3  3 

3  1 DCE 

LT 

1 . 42e*03 

0.0 

09-apr-1992 

UM33 

11DCLE 

LT 

1 . 10e*03 

0.0 

09-apr-1992 

UM33 

1  2DCE 

LT 

1 . 10e*03 

0.0 

09-apr-1992 

UM3  3 

12DCLB 

LT 

9 . 7  0e*  0  3 

0.0 

09-apr-1992 

UM  3  3 

12DCLE 

LT 

7 . 60e*  0  3 

0.0 

09-apr-1992 

U«3  3 

12DCLP 

LT 

2 .B0e-03 

c.o 

09-apr-l 992 

UM33 

1  2  DMB 

ND 

5 .  00e*03 

0.0 

09-apr-1992 

UM  3  3 

1 3DCLB 

LT 

9 .  20e  +  03 

0.0 

09-apr- 1 99  2 

UM33 

1  3DCP 

LT 

3 . 80e*0  3 

0.0 

09-apr-1992 

UM33 

i  jdmb 

ND 

5 . OOe*  0  3 

0.0 

09-apr-1992 

UM3  3 

J  4DCLB 

LT 

8 . 10e*03 

0.0 

09-apr-1992 

UM 3  3 

2CLEVE 

LT 

8 . 20e*04 

0.0 

09-apr-1992 

UM33 

ACET 

ND 

1 . 00e+04 

0.0 

09-apr-1992 

UM3  3 

BRDCLM 

LT 

7 . 9 Oe*  C  3 

0.0 

09-apr-1992 

UM  3  3 

C12DCE 

ND 

5 . 00e*03 

0.0 

09-apr-1992 

UM  3  3 

C13DCP 

ND 

5 . 00e*  0  3 

0.0 

09-apr-1992 

UM  3  3 

C2AVE 

ND 

1 . 00e*04 

0.0 

09-apr-l 992 

UM33 

C2H3CL 

LT 

5. 00e*02 

0.0 

09-apr-l 992 

UM  3  3 

C2H5CL 

LT 

2 . 1 2e*03 

0.0 

09-apr-l 992 

UM  3  3 

C6H6 

LT 

2 . 40e  +  03 

0.0 

09-apr-l 992 

UM3  3 

CCL4 

LT 

3 . 7 0e  +  0  3 

0.0 

09-apr-19S2 

UM3  3 

CH2CL2 

8 . 82e  +  0  3 

0.0 

09-apr-1992 

UM33 

CH3BR 

ND 

I  .  00e*04 

0.0 

09-apr-1992 

UM  3  3 

CH3CL 

LT 

1  .  60e*03 

0.0 

09-apr-1992 

UM3  3 

CHBR3 

LT 

8 . 20e*03 

0.0 

09-apr-1992 

UM3  3 

CHCL3 

LT 

8  .  30e  +  02 

0  .  0 

09-apc-1992 

UM  3  3 

CLC6H5 

LT 

1  .  4  0e  +  0  3 

M-56 


UNITS 


UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 


UNI  IS 


UGL 

U. 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 
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Analytical  Results  for 

Chemical 

Ground  water 

From:  01-apr-92  To 

:  30-apr 

-92 

Site:  WELL 

CECRL09 

( continued ) 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

09-apr-1992 

UM33 

CS2 

ND 

5 . C0e+  0  3 

VOL 

0.0 

09-apr-1992 

UM  3  3 

DBRCLM 

LT 

6 . 50e+03 

UGL 

0.0 

09-apr-1992 

UM33 

ETC6H5 

LT 

9 . 30e  +  0  3 

UGL 

0 . 0 

09-apr-1992 

UM33 

MEC6HS 

LT 

8. 70e+03 

UGL 

0.0 

09-apr-1992 

UM3  3 

MEK 

ND 

1  .  00e  +  04 

UGL 

0.0 

09-apr-1992 

UM33 

MI  BK 

ND 

1 . 00e  +  04 

UGL 

0.0 

09-apr-1992 

UM3  3 

MNBK 

ND 

1 . 00e  +  04 

0 . 0 

09-apr-1992 

UM33 

STVR 

ND 

5 . OOe  +  C  3 

U  s?i- 

0.0 

G9-apr-1992 

UM  3  3 

T13DCP 

ND 

5  .  OOe  +  O  3 

UGL 

0.0 

09-apr-1992 

UM3  3 

TCLEA 

LT 

4  .  70e  +  0  3 

UGL 

0.0 

09-apr-1992 

UM33 

TCLEE 

LT 

S. 00e+02 

UGL 

0.0 

09-apr-1992 

UM  3  3 

TRCLE 

2  . 1 2e  +  05 

UGL 

o 

Z) 

Q9-apr-1992 

f/33 

TEHC 

LT 

1.06et03 

'jaL. 

Site:  WELL 

CECRL10 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft) 

DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UN*  i  S 

1  o 

1  o 

09-apr-l 992 

00 

TPHC 

LT 

1  .  08e  +  03 

UGL 

0 . 0 

09-apr-1992 

UM  3  3 

111 TCE 

LT 

4  . 1 Oe  +  00 

UGL 

0 . 0 

09-apr-l 992 

UM33 

112TCE 

LT 

6 . 30e-01 

U’jL 

0 . 0 

09-apr-1992 

UM3  3 

11DCE 

LT 

1 . 42e+00 

UGL 

0 . 0 

09-apr-1992 

UM  3  3 

11DCLE 

LT 

1  . 10e  +  00 

UGL 

0.0 

09-apr-1992 

UK33 

12DCE 

LT 

1  .  lOe^-OO 

UGL 

0.0 

09-apr-1992 

UM33 

12DCLB 

LT 

9 . 70e+00 

UGL 

0. 0 

09-apr-1992 

UM33 

12DCLE 

LT 

7 . 6  0e  +  00 

UGL 

0 . 0 

09-apr-1992 

UM  3  3 

12DCLP 

LT 

2  .  80e-00 

UGL 

0 . 0 

OS-apc-19 92 

UM33 

12DMB 

ND 

5 . OOe*  00 

UGL 

0.0 

09-apr-1992 

UM33 

13DCLB 

LT 

9 . 20e+00 

UGL 

0 . 0 

09-apr-199 2 

UM33 

13DCP 

LT 

3 . t _e  +  00 

UGX 

0.0 

09-apr-l 992 

UW7  3 

1  3DMB 

ND 

5  .  00e  +  00 

UGL 

0.0 

09-apr- 1992 

UM33 

14DCLB 

LT 

8 . 10e  +  00 

UGL 

0.0 

09-apr-1992 

UM  3  3 

2CLEVE 

LT 

8 . 20e*01 

UGL 

0.0 

09-apr-1992 

UM  3  3 

ACET 

ND 

1  .  00e+01 

UGL 

0.0 

09-apr-1992 

UM33 

BRDCLM 

LT 

7 . 90e*00 

UGL 

0.0 

09-apr-l 992 

UM3  3 

C12DCE 

ND 

£  .  • 00 

UGL 

0.0 

09-apr-1992 

UM3  3 

C13DCP 

ND 

i .  ooe+oo 

UGl. 

0 . 0 

09-apr-1992 

UM  3  3 

C2AVE 

ND 

1 .  ooe+oi 

UGL 

0.0 

09-apr-1992 

UM3  3 

C2H3CL 

LT 

5 .  ooe-oi 

UGL 

0.0 

09-apr- 1992 

UM3  3 

C2H5CL 

LT 

2 . 12e  +  00 

UGL 

0.0 

09-apr-1992 

UM3  3 

C6H6 

LT 

2. 40e  +  00 

UGL 

0.0 

09-apr-1992 

UM3  3 

CCL4 

LT 

3 . 70e+00 

UGL 

0.0 

09-apr-1992 

UM3  3 

CH2CL2 

6 . 08e+00 

UC-L 

0.0 

09-apr-1992 

UM  3  3 

CH3BR 

ND 

,  00e+01 

UGL 

0.0 

09-apr-1992 

UM33 

CH3CL 

LT 

1 . 60e*00 

UGL 

0.0 

09-apr-1992 

UM3  3 

CHBR3 

LT 

8 . 20e*00 

UGL 
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Jun  1,  1992  Installation:  Cold  Regions  Res  £  Eng  Lab,  HHPage  12 

Analytical  Results  for  Chemical  Ground  Water 
From:  Ol-apr-92  To:  30-apr-92 


Site:  WELL  CECRL10 


( continued ) 


SAMPLE 

DEPTH 

SAMPLE 
(ft)  DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

09-apr-1992 

UM33 

CHCL3 

LT 

8 . 30e-01 

UGL 

0.0 

09-apr-1992 

UM33 

CLC6H5 

LT 

1 .  40e+00 

UGL 

0.0 

09-apr-1992 

UM3  3 

CS2 

ND 

5 . 00e  +  00 

UGL 

0.0 

09-apr-1992 

UM3  3 

DBRCLM 

LT 

6 . 50e  +  00 

UGL 

0.0 

09-apr-1992 

UM33 

ETC6H5 

LT 

9 . 30e  +  00 

UGL 

0.0 

09-apr-l 992 

UM3  3 

MEC6H5 

LT 

8 . 7  0e  +  00 

UGL 

0.0 

09-apr-1992 

UM3  3 

MEK 

ND 

1 . 00e+01 

UGL 

0.0 

09-apr-1992 

UM3  3 

MI8K 

ND 

1 . 00e  +  01 

UGL 

0.0 

09-apr-1992 

UM33 

MNBK 

ND 

1 .00e  +  01 

UGL 

0.0 

09-apr-1992 

UM33 

STYR 

ND 

5. 00e  +  00 

UGL 

0.0 

09-apr-1992 

UM33 

T1 3DCP 

ND 

5 . 00e  +  00 

UGL 

0.0 

09-apr-1992 

UM3  3 

TCLEA 

LT 

4 . 70e+00 

UGL 

0.0 

09-apr-l 992 

UM3  3 

TC  LEE 

LT 

5 . 00e-01 

UGL 

0.0 

09-apr-1992 

UM33 

TRCLE 

3  . 18e+02 

UGL 

Site:  WELL 

CECRLll 

SAMPLE 

DEPTH  (ft) 

SAMPLE 

DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNIT 

o 

o 

08-apr-l 992 

00 

TPHC 

LT 

1 . 04e*03 

0.0 

08-apr-1992 

UM33 

111TCE 

LT 

8 . 20e  +  0 1 

0.0 

0B-apr-1992 

UM33 

112TCE 

LT 

1 . 26e+01 

0.0 

08-apr-1992 

UM33 

11DCE 

3 . 4  5e*  01 

0.0 

08-apr-1992 

UM33 

HDCuE 

1 . 40e+01 

0.0 

08-apr-1992 

UM3  3 

12DCE 

1 .98e+01 

0.0 

08-apr-l 992 

UM33 

12DCLB 

LT 

1 . 94e+02 

0.0 

OS-apr-1992 

UM33 

12DCLE 

LT 

1 . 52e+02 

0.0 

08-apr-1992 

UM33 

12DCLP 

LT 

5 . 60e*01 

0.0 

08-apr-1992 

UM33 

12DMB 

ND 

1 . 00e+02 

0.0 

08-apr-l 592 

UM  3  3 

13DCLB 

LT 

1 .84e+02 

0.0 

08-apr-l 992 

UM33 

13DCP 

LT 

7 . 60e-*-01 

0.0 

08-apr-1992 

UM33 

13DMB 

8 . 00e+01 

0 . 0 

08-apr-1992 

UM  3  3 

14DCLB 

LT 

1 . 6  2e*  02 

0.0 

08-apr-1992 

UM3  3 

2CLEVE 

LT 

1 .64e*03 

0.0 

08-apr-1992 

UM3  3 

ACET 

ND 

2 . 00e*02 

0.0 

08-apr-1992 

UM  3  3 

BRDCLM 

LT 

1 . 58e*02 

0.0 

08-apr-1992 

UM3  3 

C12DCE 

ND 

1 . 00e*02 

0.0 

08-apr-1992 

UM3  3 

C13DCP 

ND 

1 . OOe+02 

0 . 0 

08-apr-l 99 2 

UM33 

C2AVE 

ND 

2 . 00e  +  02 

0 . 0 

08-apr-1992 

UM33 

C2H3CI 

LT 

1  .  00e  +  01 

0.0 

08-apr-1992 

UM33 

C2H5CL 

LT 

4 . 24e*01 

0.0 

08-apr-1992 

UM3  3 

C6H6 

LT 

4  .  8  0  e  +  0 1 

0.0 

08-apr-1992 

UM33 

CCL4 

LT 

7 .  40e*01 

0.0 

08-apr-1992 

UM  3  3 

CH2CL2 

1 . 96e  +  02 

0.0 

08-apr-1992 

UM33 

CH3BR 

ND 

2 . 00e  +  02 

UG- 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 
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Analytical  Results  for  Chemical  Ground  Water 
From:  01-apr-92  To:  30-apr-92 


Site:  WELL  CECRL11  (continued) 


SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOT. 

CONCENTRATION 

UNITS 

0.0 

0S-apr-1992 

UM33 

CH3CL 

LT 

3 . 20e  +  01 

UGL 

0.0 

08-apr-l 992 

UM3  3 

CHBR3 

LT 

1 ,64e  +  02 

UGL 

0.0 

08-apr-1992 

UM33 

CHCL3 

1 .81e  +  01 

UGL 

0.0 

08-apr-1992 

UM33 

CLC6H5 

4 . 0  8e*  0 1 

UGL 

0.0 

08-apr-1992 

UM33 

CS2 

ND 

1 . 00e  +  02 

UGL 

0.0 

08-apr-1992 

UM33 

DBRCLM 

LT 

1  .  30e*02 

UGL 

0.0 

08-apr-1992 

UM3  3 

ETC6H5 

LT 

1  ,86e  +  02 

UGL 

0.0 

08-apr-1992 

UM33 

MEC6H5 

LT 

1  ,74e+02 

UGL 

0.0 

08-apr-1992 

UM3  3 

MEK 

ND 

2 . 00e-»02 

UGL 

0.0 

08-apr-l 992 

OM3  3 

Ml  BK 

ND 

2 . 00e  +  02 

UGL 

0.0 

08-apr-1992 

UM33 

MNBK 

ND 

2 . Q0e*02 

UGL 

0.0 

08-apr-1992 

DM3  3 

STYR 

ND 

1 . 00e  +  02 

UGL 

0 . 0 

08-apr-l 99 2 

OH  3  3 

T13DCP 

ND 

1  .  00e+02 

UGL 

0  .  0 

08-apr-1992 

UM3  3 

TCLEA 

LT 

9 . 4  0e-0i 

UGL 

0 . 0 

08-apr-1992 

DM3  3 

TCLEE 

3 . 96e*01 

UGL 

0.0 

08-apr- 1992 

UM33 

TRCLE 

4  .  25e  +  03 

UGL 

Site:  WELL  CECRL12 


SAMPLE 
DEPTH  (ft 

SAMPLE 
)  DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNIT 

0.0 

07-apr-1992 

00 

TPHC 

LT 

1 . 04e*G3 

UGL 

0.0 

07-apr-1992 

00 

TPHC 

LT 

1 .  05e*03 

UGL 

0.0 

07-apr-l 992 

UM3  3 

111TCE 

LT 

4 . 1 0e  +  00 

U  G  L 

0.0 

07-apr-l 992 

UM3  3 

111 TCE 

LT 

4 . 10e*00 

tj  3  T__ 

0.0 

07-apr-l 992 

UM3  3 

112TCE 

LT 

6  .  30e-C'l 

UGL 

0.0 

07-apr-1992 

UW33 

112TCE 

LT 

6  .  3 Oe- 0 1 

UGL 

0.0 

07-apr-1992 

UM33 

11DCE 

LT 

1  .  42e  +  00 

UGL 

0.0 

07-apr-1992 

UM  3  3 

11DCE 

LT 

1  .  4  2e* 0 0 

UGL 

0 . 0 

07-apr-1992 

UM33 

11DCLE 

LT 

1 . 10e-00 

UGL 

0.0 

07-apr-1992 

UM33 

1 1DCLE 

LT 

1  .  10e+00 

UGL 

0.0 

07-apr-1992 

UM33 

12DCE 

LT 

1  .  lOe  +  OO 

UGL 

0.0 

07-apr-1992 

UM  3  3 

12DCE 

LT 

1  . 10e  +  00 

UGL 

0.0 

07-apr-1992 

UM3  3 

12DCLB 

LT 

9 . 7  0e  +  0  0 

UGL 

0.0 

07-apr-1992 

UM  3  3 

12DCLB 

LT 

9 . 7  0e  +  00 

UGL 

0.0 

07-apr-1992 

UM  3  3 

12DCLE 

LT 

7 . 60e+00 

UGL 

0.0 

07-apr-1992 

UM3  3 

1 2DCLE 

LT 

7 . 60e+00 

UGL 

0 . 0 

07-apr-1992 

UM3  3 

12DCLP 

LT 

2 . 8  0e  +  0  0 

UGL 

0 . 0 

07-apr-1992 

UM3  3 

12DCLP 

LT 

2 . 80e*00 

UGL 

0 . 0 

07-apr-1992 

UM3  3 

12DMB 

ND 

5 . 00e*00 

UGL 

0.0 

07-apr-l 992 

UM3  3 

12DMB 

ND 

5 . 00e+00 

UGL 

0 . 0 

07-apr-l 992 

UM3  3 

13DCLB 

LT 

9 . 20e  +  00 

UGL 

0.0 

07-apr-1992 

UM3  3 

1 3DCLB 

LT 

9 . 20e  +  00 

U  G  L 

0.0 

07-apr-1992 

UM  3  3 

1  3DCP 

LT 

3 . 8  0  e  *  0  0 

UGL 

0.0 

07-apr-1992 

UM3  3 

13DCP 

LT 

3 . 80e  +  00 
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14 

Analytical  Results  for 

Chemical 

Ground  Water 

From:  01-apr 

-92  To 

:  30-apr 

-92 

Site:  WELL  CECRL12 

( continued ) 

SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

07-apr-1992 

UM3  3 

13DMB 

ND 

5 . 00e+00 

UGL 

0.0 

07-apr-1992 

UM33 

13DMB 

ND 

5 . 00e+00 

UGL 

0.0 

07-apr-1992 

UM33 

1 4DCLB 

LT 

8 . 10e+00 

UGL 

0.0 

07-apr-1992 

UM3  3 

14DCLB 

LT 

8 . 10e+00 

UGL 

0.0 

07-apr-1992 

UM33 

2CLEVE 

LT 

8 . 20e+01 

UGL 

0.0 

07-apr-1992 

UM3  3 

2CLEVE 

LT 

8 . 20e+01 

UGL 

0.0 

07-apr-1992 

UM3  3 

ACET 

9 . 80e+00 

UGL 

0.0 

07-apr-1992 

UM33 

ACET 

1 . 10e+01 

UGL 

0.0 

07-apr-1992 

UM3  3 

BRDCLM 

LT 

7 . 90e+00 

UGL 

0.0 

07-apr-1992 

UM33 

BRDCLM 

LT 

7 . 90e*00 

UGL 

0.0 

07-apr-1992 

UM33 

C12DCE 

5 . 00e+00 

UGL 

0.0 

07-apr-1992 

UM33 

C12DCE 

5 . 00e+00 

UGL 

0.0 

07-apr-1992 

UM33 

C13DCP 

ND 

5 . OOe+0O 

UGL 

0.0 

07-apr-1992 

UM3  3 

Cl 3DCP 

ND 

5 . OOe+CC 

UGL 

0.0 

07-apr-1992 

UM33 

C2AVE 

ND 

1 . 00e+01 

UGL 

0.0 

07-apr-1992 

UM33 

C2AVE 

ND 

1 . 00e+01 

UGL 

0.0 

07-apr-1992 

UM33 

C2H3CL 

LT 

5 . 00e-01 

UGL 

0.0 

07-apr-1992 

UM33 

C2H3CL 

LT 

5 . 00e-01 

UGL 

0.0 

07-apr-1992 

UM33 

C2H5CL 

LT 

2 . 12e-00 

UGL 

0.0 

07-apr-1992 

UM33 

C2H5CL 

LT 

2 . 12e  +  00 

UGL 

0.0 

07-apr-1992 

UM33 

C6H6 

LT 

2 . 4  0e*00 

UG- 

0.0 

07-apr-1992 

UM33 

C6H6 

LT 

2 . 40e+00 

t 

0.0 

07-apr-1992 

UM33 

CCL4 

LT 

3 . 70e+00 

UG  ’ 

0.0 

07-apr-1992 

UM33 

CCL4 

LT 

3 . 70e+00 

UGL 

0.0 

07-apr-1992 

UM  3  3 

CH2CL2 

6 . 18e+00 

UGL 

0.0 

07-apc-1992 

UM33 

CH2CL2 

6 . 96e+00 

UGL 

0.0 

07-apr-1992 

UM33 

CH3BR 

ND 

1 .00e+01 

UGL 

0.0 

07-apr-1992 

UM33 

CH3BR 

ND 

1 . 00e+01 

UGL 

0.0 

07-apc-1992 

UM33 

CH3CL 

LT 

1 .60e*0o 

UGL 

0.0 

07-apr-1992 

UM3  3 

CH3CL 

LT 

1 ,60e+00 

UGL 

0.0 

07-apr-1992 

UM3  3 

CHBR3 

LT 

8 . 20e+00 

UGL 

0.0 

07-apr-1992 

UM33 

CHBR3 

LT 

8 . 20e+00 

UGL 

0.0 

07-apr-1992 

UM3  3 

CHCL3 

LT 

8 . 30e-01 

UGL 

0.0 

07-apr-1992 

UM33 

CHCL3 

LT 

8 . 30e-01 

UGL 

0.0 

07-apr-1992 

UM33 

CLC6H5 

LT 

1 . 40e+00 

UGL 

0.0 

07-ap  r- 1 99  2 

UM3  3 

CLC6H5 

LT 

1 . 4  0e+  0  0 

UGL 

0.0 

07-apr-1992 

UM3  3 

CS2 

ND 

5 . 00e+00 

UGL 

0.0 

07-apr-1992 

UM33 

CS2 

ND 

5 . 00e*00 

UGL 

0.0 

07-apr~1992 

UM33 

DBRCLM 

LT 

6 . 50e+00 

UGL 

0.0 

07-apr-1992 

UM3  3 

DBRCLM 

LT 

6 . 50e  +  00 

UGL 

0.0 

07-apr-1992 

UM33 

ETC6H5 

LT 

9 . 30e  +  00 

UGL 

0 . 0 

07-apt-1992 

UM3  3 

ETC6HS 

LT 

9. 30e+00 

UGL 

0.0 

07-apr-1992 

UM  3  3 

MEC6H5 

LT 

8 . 70e*00 

UGL 

0.0 

07-apr-1992 

UM3  3 

MEC6H5 

LT 

8 . 70e+00 

UGL 

0.0 

07-apr-1992 

UM  3  3 

MEK 

1 . 1 0e*01 

UGL 

0.0 

07-apr-1992 

UM33 

MEK 

1 .20e+01 

UGL 

0.0 

07-apr-1992 

UM3  3 

MI  BK 

ND 

1 ,00e*01 

UGL 

0.0 

07-apr-1992 

UM3  3 

MI  BK 

ND 

1 . 00e+01 

UGL 
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Analytical 

Results  for 

Chemical 

Ground  Water 

From:  01-apr-92  To 

:  30-apr 

-92 

Site:  WELL 

CECRL12 

( continued ) 

SAMPLE 

SAMPLE 

TEST 

DEPTH 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

07-apr-1992 

UM33 

MNBK 

ND 

1 . 00e+01 

UGL 

0.0 

07-apr-1992 

UM33 

MNBK 

ND 

1 . 00e-t-01 

UGL 

0.0 

07-apr-1992 

UM3  3 

STYR 

ND 

5 . 00e+00 

UGL 

0.0 

07-apr-1992 

UM33 

STYR 

ND 

5 . 00e+00 

UGL 

0.0 

07-apt-1992 

UM33 

T13DCP 

ND 

5 . OOe*  0  0 

UGL 

0.0 

07-apr-1992 

UM3  3 

T13DCP 

ND 

5 . 00e+00 

UGL 

0.0 

07-apr-1992 

UM33 

TCLEA 

LT 

4 . 70e+00 

UGL 

0.0 

07-apr-1992 

UM33 

TCLEA 

LT 

4 . 70e+00 

UGL 

0.0 

07-apr-1992 

UM33 

TCLEE 

LT 

5 . 00e-01 

UGL 

0.0 

07-apr-1992 

UM33 

TCLEE 

LT 

5 . OOe- 0 1 

UGL 

0.0 

07-apr-1992 

UM3  3 

TRCLE 

2 . 1 2e+  0  2 

UGL 

0.0 

07-apr-1992 

Uh3  3 

TRLLE 

2 . 65e+02 

UGL 

Site:  WELL 

HANOVER 

SAMPLE 

SAMPLE 

TEST 

DEPTH ' 

(ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

o 

o 

08-apr-1992 

00 

TPHC 

LT 

1 . 05e+03 

UGL 

0.0 

08-apr-1992 

UM33 

111TCE 

LT 

4 . 10e+00 

UGL 

0.0 

08-apt-1992 

UM3  3 

112TCE 

LT 

6 . 30e-01 

UGL 

0.0 

08-apr-1992 

UM3  3 

11DCE 

LT 

1 . 42e-00 

UGL 

0.0 

08-apr-1992 

UM33 

11DCLE 

LT 

1 . 10e+00 

UGL 

0.0 

08-apr-1992 

UM33 

12DCE 

LT 

1 . 10e+00 

UGL 

0.0 

08-apr-1992 

UM33 

12DCLB 

LT 

9 . 70e*00 

UGL 

0.0 

08-apt-1992 

UM3  3 

12DCLE 

LT 

7 . 60e+0u 

UGL 

0.0 

08-apr~1992 

UM33 

12DCLP 

LT 

2 . 80e+00 

UGL 

0.0 

08-apr-1992 

UM33 

12DMB 

ND 

5 . 00e+00 

UGL 

0.0 

08-apr-1992 

UM3  3 

13DCLB 

LT 

9 . 20e+00 

UGL 

0.0 

08-apr-1992 

UM3  3 

13DCP 

LT 

3 . 80e+00 

UGL 

0.0 

08-apc-1992 

UM3  3 

13DMB 

ND 

5 . 00e+00 

UGL 

0.0 

08-apr-l 992 

UM3  3 

14DCLB 

LT 

8 . 10e+00 

UGL 

0.0 

Q8-apr-1992 

UM3  3 

2  CLEVE 

LT 

8 . 20e+01 

UGL 

0.0 

08-apr-1992 

UM3  3 

ACET 

ND 

1 . 00e+01 

UGL 

0.0 

08-apr-1992 

UM33 

BRDCLM 

LT 

7 . 90e*00 

UGL 

0.0 

08-apr-1992 

UM3  3 

C12DCE 

ND 

5 . 00e+00 

UGL 

0.0 

08-apr-1992 

UM3  3 

C13DCP 

ND 

5 . 00e+00 

UGL 

0.0 

08-apr-1992 

UM3  3 

C2AVE 

ND 

1 .00e+01 

UGL 

0.0 

08-apr-1992 

UM3  3 

C2H3CL 

LT 

5 . 00e-01 

UGL 

0.0 

08-apr-1992 

UM3  3 

C2H5CL 

LT 

2 . 12e+00 

UGL 

0.0 

08-apr- 1 992 

UM33 

C6H6 

LT 

2 . 40e+00 

UGL 

0.0 

08-apr- 1992 

UM3  3 

CCL4 

LT 

3 . 70e+00 

UGL 

0.0 

08-apr-1992 

UM3  3 

CH2CL2 

6 . 67e+01 

UGL 

0.0 

OS-apr-1992 

UM3  3 

CH3BR 

ND 

1 . 00e+01 

UGL 

0.0 

08-apr-1992 

UM  3  3 

CH3CL 

LT 

1 . 60e+00 

UGL 

0.0 

0e-apr-1992 

UM33 

CHBR  3 

LT 

8 . 20e+00 

UGL 
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From:  01- 

apr-92  To: 

30-apr 

-92 

Site:  WELL  HANOVER 

( continued ) 

SAMPLE 

SAMPLE 

TEST 

DEPTH  (ft 

)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

08-apr-1992 

UM  3  3 

CHCL3 

LT 

B . 30e-01 

UGL 

0.0 

08-apr-1992 

UM3  3 

CLC6H5 

LT 

1 ,40e*00 

UGL 

0.0 

08-apr-1992 

UM  3  3 

CS2 

ND 

5 . 00e+00 

UGL 

0.0 

08-apr-1992 

UM3  3 

DBRCLM 

LT 

6 . 50e+00 

UGL 

0.0 

08-apr-1992 

UM33 

ETC6H5 

LT 

9 . 30e+00 

UGL 

0.0 

08-apr-1992 

UM33 

MEC6H5 

LT 

8. 70e+00 

UGL 

0.0 

08-apr-1992 

UM3  3 

MEK 

ND 

1 . 00e+01 

UGL 

0.0 

08-apr-1992 

UM3  3 

MIBK 

ND 

1 . 00e+01 

UGL 

0.0 

08-apr-1992 

UM3  3 

MNBK 

ND 

1 . 00e+01 

UGL 

0.0 

08-apr-19a? 

UM33 

STYR 

ND 

5. 00e  +  00 

UGL 

0.0 

08-apr-1992 

UM  3  3 

Tl 3DCP 

ND 

5 . 00e  +  00 

UGL 

0 . 0 

08-apr~1992 

UM3  3 

TCLEA 

LT 

4 . 70e+00 

UGL 

0.0 

08-apr-1992 

UM  3  3 

TCLEE 

LT 

5. 00e-01 

UGL 

0.0 

08-apr-1992 

UM33 

TRCLE 

LT 

5 . 00e-01 

UGL 

Report  completed  normally. 
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CRREL 

Section  No. : 

Appendix  M 

Revision  No. : 

0 

• 

Hay  2i, 

1992 

Installation:  Cold  Begions  Its  t  E09  lab,  NHEage  1 

Analytical  Results  for  Cheucal  Surface  Hater 

Fro*:  01 

apr-92  To: 

2b-iay-92 

Site:  WEI  CONNSH1 

» 

SAKfLE 

SAHELE 

TEST 

DEPTH  (ft)  DATE 

HETHOP 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

09-apr-1992 

00 

TPHC 

IT 

1.12**03 

UGL 

0.0 

09-apr-1992 

UH33 

111ICE 

IT 

4.10e+00 

UGL 

0.0 

09-apr-1992 

UH33 

112TCE 

IT 

b.30e-Cl 

UGL 

0.0 

u9-apr-1992 

UH33 

11DCE 

IT 

1.42**00 

UGL 

0.0 

09-apr-1992 

UH33 

11DCIE 

IT 

1.10**00 

UGL 

0.0 

09-aor-1992 

UH33 

120CE 

IT 

1 . 10e+00 

UGL 

0.0 

09-acr-1992 

UH33 

12DCLE 

IT 

9.70e+0C 

UGL 

0.0 

09-apr-1992 

UH33 

12DCLE 

IT 

7.60**00 

UGL 

0.0 

09-apr-1992 

UH33 

121'Clf 

IT 

2.80e*00 

UGL 

0.0 

09-a?r-1992 

UH33 

12DNB 

HD 

5.00e+0: 

UGL 

0.0' 

09-3pr-199C 

UH33 

13DCLB 

l! 

9.20**00 

U6L 

c.o 

09-aor-1992 

UH33 

13DCP 

IT 

3.80e*00 

UGL 

0.0 

09-3pr-1992 

UH33 

13DHB 

ND 

5.0Ce+C< 

UGL 

c.o 

09-?pr-1992 

UH33 

hdclb 

IT 

B.lOfOO 

UGL 

A 

0.0 

09- ao: -1992 

UH22 

2CIEVE 

IT 

8.20**01 

UGL 

W 

c.o 

09-3or-1992 

UN33 

ACET 

HD 

1.00**01 

UGL 

c.o 

OS-anr-1992 

UH33 

BBDCL" 

IT 

7.90**00 

UGL 

0.0 

09-2:r-1992 

UH33 

C12DCE 

HD 

5.00e*00 

UGL 

0.0 

09-apr-1992 

UH33 

C13DCE 

ND 

5.00**00 

UGL 

0.0 

09-ao:-1992 

U(133 

C2A0E 

ND 

1.00e*01 

UGL 

0.0 

09-apr-19?2 

UH33 

C2H3CI 

IT 

5.00e-Cl 

UGL 

0.0 

09-apr-1992 

UH33 

C2H5CL 

IT 

2.12**00 

UGL 

0.0 

09-3pr-1992 

UH33 

C6HG 

LT 

2.40e*00 

UGL 

c.o 

02-3cr-1992 

JH33 

CCL4 

LI 

3.70e*00 

UGL 

09-3pr-!9~2 

(.!.*?? 

CU2CL2 

6.37**00 

UGL 

0.0 

09-a?r-1992 

0033 

DUE'S 

ND 

1.00**01 

UGL 

0.0 

09-apr -1992 

UH33 

CH3CI 

LT 

l.&Oe+OO 

UGL 

0.0 

09-apr-1992 

U023 

CHBB3 

LT 

8.20e*00 

UGL 

0.0 

09-apr-1992 

UH33 

CHCL3 

LT 

8.30e-0I 

UGL 

0.0 

09-as:-1992 

UH33 

CLC6H5 

IT 

1 ,40e*00 

UGL 

0.0 

09-apr-1992 

UH33 

CS2 

ND 

5.00**00 

'JGL 

0.0 

09-apr-1992 

11(133 

DBRCLH 

LT 

6.5Oe*00 

UGL 

0.0 

09-apr-1992 

UH33 

ETC6H5 

LT 

9.30**00 

UGL 

0.0 

09-apr -1992 

UH33 

HECGHO 

LT 

8.70**00 

UGL 

0.0 

09-apr-1992 

UH33 

HE); 

ND 

1.00e*01 

UGL 

0.0 

09-apr- 1992 

'JH33 

HIEK 

ND 

1.00**01 

UGL 

0.0 

09-3pr-1992 

UH33 

HNBK 

ND 

1.00**01 

UGL 

0.0 

09-3pr-1992 

UH33 

STTR 

ND 

5.00e*00 

UGL 

0.0 

09-apr -1992 

UH33 

T13DCE 

ND 

5.00e*00 

UGL 

0.0 

09-apr-1992 

UH33 

TCLEA 

LT 

4.70e*00 

UGL 

0.0 

09-apr -1992 

UH33 

TCLEE 

LT 

5.00e-01 

UGL 

0.0 

09-spr-1992 

UH33 

TRCLE 

LT 

S.OOe-Ol 

UGL 

• 
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(lay  26,  1992  Installation:  Cold  Regions  In  I  Eng  Lit,  HHPige  2 

Analytical  Insults  for  Chetical  Surface  Hater 
fro*:  01-apr-92  To:  26-*ay-92 


Site:  RVER  C0NKSW2 


SAHFLE  SAMPLE  TEST 


DEPTH  (ft)  CATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

09-apr-1992 

UM33 

111ICE 

LT 

4.10e*00 

UGL 

0.0 

09-aor-1992 

UM33 

111ICE 

LT 

4.10e*00 

UGL 

0.0 

09-apr-1992 

UM33 

112TCE 

L! 

6.30e-01 

UGL 

0.0 

09-apr-!992 

UM33 

112ICE 

LT 

6.30e-01 

UGL 

0.0 

09- apr -1992 

UM33 

11  BCE 

LT 

1.42e*00 

UGL 

0.0 

OJ-apr-1992 

W33 

11DCE 

LT 

1.42e*00 

UGL 

0.0 

09-acr-!992 

UM33 

1J2CLE 

LT 

i.l0e«C0 

UGL 

0.0 

09-3OT-1992 

UM33 

111CLE 

LT 

l.lOerOO 

UGL 

0.0 

09-ap: -1992 

UH33 

12BCE 

LI 

1.10e-00 

UGL 

0.0 

09-apr-1992 

UM33 

12BCE 

LT 

I.10e+C0 

UGL 

0.0 

09-apr-1992 

UM33 

12ICB 

LT 

9.70e+00 

UGL 

0.0 

09-apr-1992 

UH33 

12KLP 

LT 

9.70e*00 

UGL 

0.0 

09-apr-lS92 

(JM33 

12ICLE 

LT 

?.60e+00 

UGL 

0.0 

09-apr-1992 

UN33 

12BCLE 

LT 

7.60e*00 

UGL 

0.0 

09-acr-I992 

UM33 

12HCLP 

LT 

2.BOe+OC 

UGL 

0.0 

09-apr-1992 

UM33 

12BCLP 

LT 

2.S0e*00 

UGL 

0.0 

09-apr-1992 

UM33 

12BMP 

MB 

T.00e*00 

UGL 

0.0 

09-apr-1992 

UM33 

12BMP 

ND 

5.00e*00 

UGL 

0.0 

09-3pr-1992 

UN33 

13BCLB 

LT 

9.20e‘00 

UGL 

0.0 

09-apr-1992 

UN33 

13BCLF 

LT 

9.20e+00 

UGL 

0.0 

09-3pr-1992 

UN33 

13DCP 

LT 

3.80e+C'0 

UGL 

0.0 

09-asr-1992 

UM33 

13PCP 

LT 

3.BOe-*00 

UGL 

0.0 

09-apr-!992 

UM33 

13DMB 

MB 

B.00e*00 

UGL 

0.0 

09-apr-1992 

UN33 

13BNB 

MB 

S.OOe+OO 

UGL 

0.0 

09-asr-J992 

UM33 

14BCLB 

LI 

S.10e+00 

UGL 

/  *1 

V  *  4 

0V-;p:-19;.L 

UK33 

14BCLP 

LT 

?.10e«00 

UGL 

0.0 

09- 3 pr- 1992 

UN32 

2CLEVE 

LT 

S.SOe-'O! 

UGL 

0.0 

09-aer-1992 

UN33 

2CLEVE 

LT 

8.20e+01 

UGL 

0.0 

09-apr-1992  ' 

UN33 

ACET 

NP 

l.OOe+Ol 

UGL 

0.0 

09-3pr*19v2 

UM33 

ACET 

MB 

1.00e*01 

UGL 

0.0 

09- apr-1992 

UM33 

BRBCLM 

LT 

7.90e-*00 

UGL 

0.0 

09-apr-1992 

IIM33 

BRBCLM 

LT 

7.90e*00 

UGL 

0.0 

09-aor-1992 

UM33 

C12DCE 

MB 

5.00e+00 

UGL 

0.0 

09-apr-1992 

UN33 

C12BCE 

MI) 

S.OOe+OO 

UGL 

0.0 

09-apr-1992 

UM33 

C13BCP 

MB 

S.OOe^OO 

UGL 

0.0 

09-apr-1992 

UM33 

C13DCP 

MB 

S.OOe+OO 

UGL 

0.0 

09-apr-l 992 

UM33 

C2AVE 

MB 

l.OOe+Ol 

UGL 

0.0 

09-apr-1992 

0M33 

C2AVE 

MI) 

l.OOe+Ol 

UGL 

0.0 

09-apr-1992 

UM33 

C2H3CL 

LT 

5.00e-01 

UGL 

0.0 

09-apr-1992 

UM33 

C2H3CL 

LT 

5.00e-01 

UGL 

0.0 

09-apr-1992 

UH33 

C2H5CL 

LT 

2.12e*00 

UGL 

0.0 

09- aor-1992 

UM33 

C2H5CL 

LT 

2.12e*00 

UGL 

0.0 

09-apr-1992 

UM33 

C6H6 

LT 

2.40e«00 

UGL 

0.0 

09- apr - 1992 

UH33 

C6H6 

LT 

2.40e+00 

UGL 

0.0 

09-apr-19?2 

UM33 

CCL4 

LT 

3.70ee00 

UGL 

0.0 

09-apr-1992 

UM33 

CCL4 

LI 

3,70e*00 

UGL 

0.0 

09- apr -1992 

UH33 

CH2CL2 

5.00e-00 

UGL 

0.0 

09-asr-1992 

UM33 

CH2CL2 

5.00er00 

UGL 

M-65 


RI  Report: 
Section  No. : 
Revision  No. : 


May  26,  1992  Installation:  Cold  Regions  Res  t  Eng  Lab,  NHFage  3 

Analytical  Results  for  Cheaical  Surface  Mate: 

Fro*:  Ol-apr-92  to:  26-»ay-92 


Site:  EVER  C0HNSU2  (continued) 


SAMPLE  SAMPLE 

DEPTH  (ft)  DATE 

TEST 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

09- a pr- 1992 

UM33 

CH3PR 

ND 

1.00e+01 

UGL 

0.0 

09-apr-1992 

UM33 

CM3PR 

ND 

l.OOeaO! 

UGL 

0.0 

09-apr-1992 

UM33 

CH3CL 

LT 

1.60e*00 

UGL 

0.0 

Og-aor-1992 

UM33 

CH3CL 

LT 

1.60e*CO 

UGL 

0.0 

09-apr-1992 

UM33 

CNBR2 

L! 

8.20e*00 

UGL 

0.0 

09-apr-1992 

DM3  2 

CHRR3 

LT 

8.20e*00 

UGL 

0.0 

09-a:.--1992 

UM33 

CHCL3 

LI 

8.30e-01 

UGL 

0.0 

09-apr-1992 

IIM33 

CHCL3 

LT 

B.30e-01 

UGL 

0.0 

09-apr -1992 

UN33 

CLC6H5 

LT 

1.  Ate  •*00 

UGL 

■j.C 

09-aor-1992 

UM33 

CLC6HC 

LT 

l.AOe+OO 

UGL 

0.0 

09-aor-1992 

UM33 

CS2 

ND 

5.90e+00 

UGL 

0.0 

09-apr-1992 

UH3G 

CS2 

ND 

3.00e-00 

UGL 

0.0 

09-apr-1932 

UH33 

DDRCLM 

LT 

6.50e‘00 

UGL 

0.0 

09-apr-1992 

UH33 

DPRCLM 

LT 

6.50e*00 

UGL 

0.0 

09-apr-1932 

UM32 

EIC6H5 

LT 

9.30»«05 

UGL 

0.0 

09-apr-!9?2 

UH33 

ETC6H! 

IT 

9.30**00 

UGL 

0.0 

09-apr-1992 

UM33 

MEC6HT 

5.70**00 

UGL 

0.0 

09-a:r-1992 

11M33 

MEC6H3 

LT 

8.’0e*X- 

UGL 

0.0 

?9-asr-1992 

UM33 

HEP. 

ND 

1 .00**01 

UGL 

0.0 

09- a:: -1992 

UM32 

MEK 

ND 

1.00e*01 

UGL 

0.0 

09-apr-1992 

I'M  3  3 

MIDP 

ND 

1.00e*Cl 

UGL 

0.0 

09- as: -1992 

DM3? 

MIDP 

ND 

1.00e*01 

UGL 

0.0 

09-spr-1992 

'JM32 

MNPr 

ND 

1 .009*01 

UGL 

0.0 

09-apr-I992 

UM33 

MNBP 

ND 

1 .095*01 

UGL 

0.0 

09-apr-1992 

UM33 

STIR 

ND 

5.00**00 

UGL 

0.0 

09-apr-1992 

DM3  2 

STIR 

ND 

j.00e‘00 

UGL 

0.0 

09- as.- -1992 

UM33 

T13DCP 

ND 

5.00e*CC 

UGL 

0.0 

09-apr-l?92 

UM33 

T13DCP 

ND 

S.09e*0C 

UGL 

0.0 

09-aor-1992 

UM33 

ICLEA 

IT 

4.70e*09 

UGL 

0.0 

09-3o;-1S92 

UM33 

TCLEA 

LI 

4.70e*00 

UGL 

0.0 

09-apr-1992 

UM33 

ICLEE 

LT 

5. C0e-01 

UGL 

0.0 

09-apr-1992 

UM33 

ICLEE 

IT 

5.00e-01 

UGL 

0.0 

09- aor-1992 

UM33 

TRCLE 

2.02e+02 

UGL 

0.0 

09-apr-1992 

UM33 

IRCLE 

2.23e*02 

UGL 

C.D 

09-apr-1992  UM33 

TPHC 

LT 

1 . 12e+03 

UGL 

Site:  EVER  C0NNSM3 

SAMPLE 

SAMPLE 

TESI 

DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

POOL 

CONCENTRATION 

UNITS 

0.0 

09-apr -1992 

UM33 

111TCE 

LT 

4.10e*00 

UGL 

0.0 

09-apr-1992 

UM33 

112TCE 

LI 

6.39e-01 

UGL 

0.0 

09-apr -1992 

UM33 

12DCE 

LT 

].42e*00 

UGL 

0.0 

09-apr-1992 

UM33 

11DCLE 

LT 

1.10**00 

UGL 

0.0 

09-aor-1992 

UM33 

12DCE 

LT 

1.10e*00 

UGL 

0.0 

09-apr-1992 

IIM33 

12DCLB 

LT 

9.70e*00 

UGL 

0.0 

09- apr -1992 

UM33 

12DCIE 

LT 

?.60e*00 

UGL 
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Hay  26,  1992  Installation:  Cold  Resions  Res  I  En$  Lab,  NHPane  4 

Analytical  Results  for  CbMical  Surface  Mater 
Fro«:  01-apr-92  To:  26-»ay-93 

Site:  RVER  C0NNSM3  (continued) 


SAMPLE  SAMPLE  TEST 


DEPTH  (ft)  DATE 

METHOD 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

09-apr-1992 

UH33 

12DCLP 

LT 

2.80e*00 

UGL 

0.0 

09-apr -1992 

UH33 

12BHB 

ND 

5.00e*00 

UGL 

0.0 

09-apr-1992 

UM33 

13DCLB 

LT 

9.20e-*00 

UGL 

0.0 

09-apr-1992 

UH33 

13DCP 

LT 

3.80e*00 

UGL 

0.0 

09-apr -1992 

UM33 

13DMI 

ML 

S.OOeaOO 

UGL 

0.0 

09-aor-1992 

UH33 

14DCLB 

LT 

S.lOeaOO 

UGL 

0.0 

09-apr-1992 

UN33 

2CLEVE 

LT 

S.20e*01 

UGL 

0.0 

09-3cr-1992 

UH33 

ACET 

Nr 

1.00e-*01 

UGL 

0.0 

09-aar-1992 

UM33 

BRICLK 

LT 

7.90e+OC 

UGL 

0.0 

09-«pr-1992 

UH33 

C12DCE 

MB 

S.OOe'OC 

UGL 

0.0 

09-apr-1992 

UH23 

C13DCP 

ND 

C.00e-00 

UGL 

0.0 

09-apr-1992 

m? 

C2AVE 

ND 

l.OOe+Ol 

UGL 

0.0 

OP-apr-1992 

UM33 

C2H3CL 

LT 

5.00e-01 

UGL 

0.0 

09-apr -1992 

UH32 

C2H5CL 

LT 

2.i2e«00 

UGL 

0.0 

09-apr -1992 

UH33 

C6H6 

LT 

2.40e+00 

UGL 

0.0 

09-  apr-1992 

UH33 

CCL4 

LT 

3.70ea00 

UGL 

0.0 

OS-acr-1992 

LIH23 

CH2CL2 

5.20e-C0 

UGL 

0.0 

09-acr-1992 

UH33 

CH3PP: 

ND 

1.00e*C: 

UGL 

0.0 

09-apr-1992 

UM33 

CH3CL 

LT 

l.f0e*00 

UGL 

0.0 

09-apr-1992 

UH33 

CHBR3 

LT 

8.20e*00 

UGL 

0.0 

09-apr-]3;C 

UM33 

CHCL3 

LT 

8.30e-01 

UGL 

o.c 

09- ap; -1992 

10*433 

CLCSH9 

LT 

!.40e*00 

UGL 

0.0 

09-apr-19?2 

VK2: 

C$2 

NI* 

S.OOeOO 

UGL 

0.0 

09-apr- 1992 

UN23 

BBVUH 

LT 

6.50e*00 

UGL 

0.0 

09-apr -1992 

UM33 

ETC6H5 

LI 

9.30e*00 

UGL 

0.0 

09-ap;-1992 

UM33 

NEC6H5 

LT 

8.70e*0C 

UGL 

0.0 

C9-apr-1992 

UH33 

HEK 

ND 

l,00e*01 

UGL 

0.0 

09-apr-1992 

UH33 

MIBK 

ND 

1.00e+01 

UGL 

0.0 

09-apr-1992 

UH33 

MNBK 

ND 

I.00e«0i 

UGL 

0.0 

09-apr-1992 

UH33 

STTR 

ND 

5.00e*00 

UGL 

0.0 

09-apr-1992 

UH33 

T13ICP 

ND 

5.00e*00 

UGL 

0.0 

09-apr- 1992 

UH33 

TCLEA 

LT 

A-OOe+OO 

UGL 

0.0 

09-apr-1992 

UH33 

TCLEE 

LT 

5.00e-01 

UGL 

0.0 

09-apr-1992 

UM33 

IRCLE 

LT 

5.0Oe-Ql 

UGL 

0.0 

09-apr-1992  UM33 

TPHC 

LT 

1  ,12e+03 

UGL 

Report  coapleted  normally. 
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INSTALLATION  RESTORATION  PROGRAM 

CHEMICAL  REPORT 
Tu?  Nay  26  11:00:55  1992 


lor  Parameters  : 

Installation  *  Cold  Relions  Res  I  Eng  Lat,  NH 

Beginning  [i3te  =  01-apr-92 

Ending  Pate  =  26-tay-92 

Nedia  Type  -  Chenca!  Sediment 

Haximum  (X.  V)  =  ! 71993? ,  48449%) 

Ninitum  (X,  Y!  =  (719326.  <844457! 

Booleans  =  Y 
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Nay  26,  1992  Installation:  Cold  lesions  Res  t  Ens  Lao,  HHPase  1 

Analytical  Resolts  for  Cheaical  Sediaent 
Fro*:  01-apr-92  lo:  26-»ay-92 


Site:  RVER  C0HNSED1 


SAftFLE 
DEPTH  (ft 

SAMPLE 

PATE 

TEST 

METHOD 

C0MP0UHD 

POOL 

COHCEHTRATION 

UHITS 

0.0 

09-apr-1992 

00 

TPHC 

LT 

6.95e*21 

UGG 

0.0 

09- a pr- 1992 

IK!  6 

111ICE 

LT 

t.20e-03 

UGG 

0.0 

09-3pi-1992 

LM16 

112ICE 

LI 

2.00e-02 

UGG 

0.0 

09-301-1992 

LM16 

11DCE 

LT 

1.90e-02 

UGG 

0.0 

09-apr-1992 

LH16 

11  DC LI 

LI 

1.70e-03 

UGG 

0.0 

09-apr-1992 

LM16 

12PCE 

LT 

2.000-02 

UGG 

0.0 

09-apr-1992 

LK16 

12PCLE 

n 

l.COe-02 

UGG 

0.0 

09-3sr-';992 

LK1G 

12DCLE 

L? 

3.100-03 

UGG 

0.0 

\v\t 

121'CLP 

LT 

:.20t-0i 

UGG 

0.0 

09-apr-1992 

LM16 

12DMD 

HD 

2.000-03 

UGG 

0.0 

09-apr-1992 

LM16 

13DCLF 

LI 

2.000-03 

UGG 

0.0 

09-aor-!992 

LH16 

13DCP 

LT 

1.30e-03 

UGG 

0.0 

09-a?r-”92 

LH16 

13DMP 

HD 

2.000-02 

UGG 

0.0 

09-apr-1992 

im 

14PCLP 

LI 

9.00e-04 

UGG 

c.o 

AQ--.,r_iC92 

LH16 

2CLEVE 

LT 

t.  800-02 

UGG 

V.?1 

09-apr-1992 

ACET 

HD 

l.OOe-02 

UGG 

c.o 

09-30r-1992 

LK16 

PRDCLH 

LT 

3.300-03 

UGG 

0.0 

09-351-1992 

LM16 

C13PC1’ 

HD 

5.000-02 

UGG 

0.0 

09-apr-1992 

LHI6 

C2AUE 

HD 

l.OOe-02 

UGG 

O.n 

09-acr-1992 

title 

C2H3CL 

LT 

1.500-02 

UGG 

0.0 

09-ao:-1992 

Lltl€ 

C2H5C1 

LT 

2.7O0-C2 

UGG 

0.0 

09-s:r-1992 

LHlfc 

CwHb 

LI 

2.900-03 

UGG 

0.0 

09-351—1992 

LK16 

CCL3F 

HD 

5.000-03 

UGG 

0.0 

09-api-:992 

LM16 

CCL4 

LT 

5.600-03 

UGG 

0.0 

09-apr-1992 

LKI6 

CH2CL2 

6.940-03 

UGG 

0.0 

09-apr-1992 

LH16 

CH3FR 

HP 

l.OOe-02 

UGG 

0.0 

09-apr-1992 

LH16 

CH3CL 

LT 

1.700-02 

UGG 

0.0 

09-apr-1992 

LH16 

CH8R3 

LT 

1.80e-02 

UGG 

0.0 

09-apr-1992 

UU6 

CHCL3 

LI 

2.30e-C3 

UGG 

0.0 

09-apr-1992 

LK16 

CLC6H5 

LI 

2.8O0-C3 

UGG 

0.0 

09-apr-1992 

LM16 

CSC 

HP 

5.00e-03 

UGG 

0.0 

09-apf-1992 

LM1 

D8RCLK 

IT 

1.400-02 

UGG 

0.0 

09- aor-1992 

LK16 

ETC6H5 

LT 

3.300-03 

UGG 

0.0 

09-apr-1992 

U16 

MEC6H5 

LT 

6.400-03 

n 

0.0 

09-3cr-1992 

LH16 

HEK 

ND 

1.000-02 

UGG 

0.0 

09-apr -1992 

LH 16 

MIRK 

HD 

l.OOe-02 

UGG 

0.0 

09-apr-1992 

LK16 

mnfi: 

HP 

1.000-02 

UGG 

0.0 

09-apr - 1992 

LH16 

STTR 

HD 

5.000-03 

UGG 

0,0 

09-apr- 1992 

LH16 

TI3ICP 

HD 

5.00e-03 

UGG 

o.o 

09- a  or -1992 

LH16 

TCLEA 

LI 

1 .600-03 

UGG 

0.0 

09- apt -1992 

LM16 

ICLEE 

LT 

1.900-03 

UGG 

0.0 

09- apr - 1992 

LM16 

IRCLE 

LT 

3.60e-03 

UGG 
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H3y  2fc,  1992  Installation:  Cold  ieg ions  Res  t  Eng  Lab,  NHPage  2 

Analytical  Results  for  Chencal  Cednent 
Fro*:  Ol-apr-92  To:  26-tay-92 


Site:  PVER  C0NNSED2 


SAMPLE  SAMPLE 

DEPTH  (ft)  BATE 

TEST 

METHOD 

COMPOUND 

POOL 

CONCENTRATION 

UNITS 

0.0 

09-apr-1992 

00 

TPHC 

LT 

6.95e*01 

UGG 

0.0 

09-apr-19i2 

00 

TPHC 

LT 

6.95e*01 

USG 

0.0 

09- apr-l°92 

LM16 

111TCE 

LT 

4.20e-03 

UGG 

0.0 

09-apr~1992 

LM16 

111TCE 

LT 

4.20e-03 

UGG 

0.0 

09-apr-1992 

LM16 

112ICE 

LT 

2.00e-02 

UGG 

0.0 

09- apr - 1992 

LM16 

112TCE 

LT 

2.00e-02 

UGG 

0.0 

OS-apr-1992 

LM16 

11DCE 

LT 

i.90e-02 

UGG 

0.0 

OS-apr-1992 

LM16 

11DCE 

LT 

1 .90e-02 

UGG 

0.0 

09-apr-lSS2 

LM16 

11D2LE 

LT 

1.70e-0? 

UGG 

0.0 

OS-acr-1932 

LM16 

lll'CLE 

LI 

1  '’Oe-03 

UGG 

0,0 

OS-apr-1992 

tHlfc 

12PCE 

LI 

2.00?-03 

UGG 

0.0 

09-aor-19S: 

LM16 

17BCE 

LT 

2.00e-02 

UGG 

0.0 

OS-apr-1992 

LM16 

12DCLS 

LT 

1.20e-03 

UGG 

0.0 

09-3pr-199: 

LMU 

12DCLD 

LT 

1.20e-03 

UGG 

0.0 

OS-apr-1992 

LM16 

12DCLE 

LI 

3.10e-02 

UGG 

0.0 

OS-apr-1992 

LM16 

12DCLE 

LT 

3. 10e-03 

UGG 

0.0 

OS-apr-1992 

LM16 

12PCLF 

LT 

2.20e-03 

UGG 

0.0 

OS-apr-1992 

LMlfc 

12DCLP 

LT 

2.20e-03 

UGG 

0.0 

OS-apr-1992 

LM16 

12PMP 

HP 

2.00e-03 

UGG 

0.0 

OS-apr-1992 

LMU 

12DMD 

Nt 

2.00e-C3 

UGG 

0.0 

05-apr-1992 

LM16 

13PCLF 

LI 

2.00e-03 

UGG 

0.0 

OS-apr-1992 

LMlfc 

13DCLP 

LT 

2.00e-03 

UGG 

0.0 

C*:-;:r-1992 

LM16 

13PCF 

LT 

1.30e-03 

UGG 

0.0 

09-3pr-1992 

LMlfc 

13DCF 

LT 

1.30e-03 

UGG 

0.0 

OS-apr-1992 

LMlfc 

I3DMB 

HP 

2.00e-03 

UGG 

0.0 

09-apr-19S2 

LMlfc 

13DNP 

HP 

2.00e-03 

UGG 

0.0 

09-3pr-19S2 

LM16 

14DCLB 

LT 

9.00e-04 

UGG 

0.0 

09-apr-1992 

LMlfc 

14DCLP 

LT 

9.0Ce-04 

UGG 

0.0 

09-apr-1992 

LMlfc 

2CLEVE 

LT 

4.S0e-02 

UGG 

0.0 

09-apr-1992 

LMlfc 

2CLEVE 

LT 

4.80e-02 

UGG 

0.0 

09-apr-1992 

LMlfc 

ACEI 

NP 

].00e-02 

UGG 

0.0 

OS-apr-1992 

LM16 

ACET 

NP 

1.00e-02 

UGG 

0.0 

09-3pr-1992 

LM16 

PRDCLM 

LT 

3.30e-03 

UGG 

0.0 

09-apr-1992 

LMlfc 

PRDCLM 

LT 

3.30e-03 

UGG 

0.0 

09-apr - 1992 

LMlfc 

C13DCP 

HP 

5.0Cr-03 

UGG 

0.0 

OS-apr-1992 

LMlfc 

C13DCP 

HP 

5.00e-03 

UGG 

0.0 

09-apr-1992 

LMlfc 

C2AVE 

HP 

1.00e-02 

UGG 

0.0 

09-apr -1992 

LMlfc 

C2AVE 

MU 

1.00e-02 

UGG 

0.0 

OS-apr-1992 

LM16 

C2H3CL 

LT 

1.50e-02 

UGG 

0.0 

OS-apr-1992 

LMlfc 

C2H3CL 

IT 

1.50e-02 

UGG 

0.0 

09-apr -1S92 

LMlfc 

C2H5CL 

LT 

2.70e-02 

UGG 

0.0 

09-apr-1992 

LMlfc 

C2H5CL 

LT 

2.70e-02 

UGG 

0.0 

09-apr -1992 

LM16 

CfcHfc 

LT 

2.90e-03 

UGC 

0.0 

09-apr-1992 

LMlfc 

CfcHfc 

LT 

2.90e-03 

UGG 

0.0 

09-apr-1992 

LMlfc 

CCL3F 

NP 

5.00e-03 

UGG 

0.0 

09-apr -1992 

LMlfc 

CCL3F 

MP 

p.OOe-03 

UGG 

0.0 

OS-apr-1992 

LMlfc 

CCL4 

LT 

5.fc0e-03 

UGG 
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Hay  26.  1992  Insta'latior:  U 16  Regions  Res  I  £03  lab,  NHRage  3 

Analytic5!  Results  for  Cheeical  Sedi»ent 
Fro*:  01-apr-92  To:  26-»ay-92 


Site:  RVER  C0NNSEP2  (continued) 


SAhrit  SAMPLE 

PERTH  (ft!  DATE 

TEST 

NETHCP 

COMPOUND 

BOOL 

CONCENTRATION 

UNITS 

0.0 

09-apr-1992 

LMb 

CCL4 

LT 

5.b0e-03 

UGG 

0.0 

09-a?r-1992 

LHlb 

CH2CL2 

8.b7e-03 

UGG 

0.0 

OS-apr-1992 

LHlb 

CK2CL2 

8.92e-03 

UGG 

0.0 

09-aor-1992 

LHlb 

CH3BR 

HI' 

1.00e-02 

UGG 

0.0 

09-3pr-1992 

LHlb 

CH3BR 

NP 

1.00e-02 

UGG 

0.0 

09-apr-1992 

LMb 

CH3CL 

LT 

1.70e-02 

UGG 

0.0 

09-apr-1992 

LMb 

CH3CL 

LT 

1.70e-02 

UGG 

0.0 

09-apr-1992 

LHlb 

CHBR2 

LT 

1.80e-02 

UGG 

0.0 

09-3pr-1992 

LH3  - 

CHBR3 

LT 

1.80e-02 

UGG 

0.0 

09-apr-1992 

Ll-J 

CHCL3 

LT 

2.30e-03 

UGG 

0.0 

OS-apr-1992 

LH.c 

CHCL3 

LI 

2.30e-03 

UGG 

0.0 

09-apr-1992 

LMb 

CLC6H5 

LT 

2.80e-03 

UGG 

0.0 

09-ap:-!992 

'.Ml  6 

CLC6HS 

LT 

2.80e-C- 

UGG 

c.o 

09-apr-19S2 

ime 

cs: 

HP 

5.00e-03 

UGG 

o.c 

09-apr-1932 

LMb 

CS2 

NP 

5.00e-0- 

UGG 

0.0 

O 

*0 

w 

ta 

•  j-> 
•JD 
to 

LMb 

PBRCLN 

ll 

M0e-02 

UGG 

0.0 

99-apr-19S2 

LHlb 

PBRCLr 

LT 

1.40e-02 

UGG 

0.0 

09-apr-1992 

Wife 

ntbHj 

LT 

3.30e-C3 

UGG 

0.0 

OS-ayr-1992 

LMb 

ETC6H5 

LT 

3.30e-03 

UGG 

0.0 

09-apr-1992 

LH16 

HEC6HT 

LT 

8.40e-03 

UGG 

0.0 

09-aor-1992 

LH16 

HECbHC 

LT 

8.40e-03 

UGG 

0.0 

09-3:r-!9?2 

LMb 

HE*’ 

NP 

l.OOe-02 

UGG 

o.c 

09-apr-1992 

LMb 

MEK 

NP 

1 . 00e-C2 

UGG 

0.0 

09-asr-1992 

LMb 

HI  Pi: 

NP 

1.00e-02 

UGG 

r-  a 

fS'-ipr*:??: 

hipi: 

NP 

1.00e-02 

UGG 

0.0 

05-a::-1992 

LMb 

HHp!. 

NP 

1.00e-02 

UGG 

0.0 

09- ap: - 2  992 

LM6 

•••.'pi: 

NP 

l.OOe-02 

UGG 

0.0 

09-acr-’.992 

LMb 

STTR 

NP 

5.00e-03 

UGG 

0.0 

09- apr - 1 992 

LM6 

sirs 

NP 

5.00e-03 

UGG 

o.c 

09-apr -1992 

LMb 

I13PCP 

NP 

5.00e-03 

UGG 

0.0 

09- apr -1992 

LMb 

I13PCP 

NP 

5.00e-03 

UGG 

0.0 

09- aor - 1992 

LMb 

TCLEA 

LI 

l.b0e-03 

UGG 

0.0 

09- apr - 1992 

LMb 

TCLE6 

LT 

l.i0e-03 

UGG 

0.0 

09-apr-1992 

LMb 

TCLEE 

LI 

1.90e-03 

UGG 

0.0 

09- apr - 1992 

LMb 

TCLEE 

LI 

1.90e-03 

UGG 

0.0 

09-apr-I992 

LM6 

TRCLE 

LI 

3.80e-03 

UGG 

0.0 

03- apr -1992 

LMb 

TRCLE 

LI 

3.80e-03 

UGG 
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B jy  26,  1992  Installation:  Cold  Ee^ions  Bes  t  En$  Lab,  NH6a3e  9 

Analytical  Results  for  Chetical  Sedi»ent 
fro*:  01-apr-92  To:  26-»ay-92 


Site:  WEE  C0NNSEH3 


SA96LE  SA9PLE  TEST 


DEPTH  (ft'  DATE 

9ETHCD 

C09 POUND 

POOL 

CONCENTRATION 

WITS 

0.0 

09-apr -1992 

00 

TPHC 

LT 

6.95e<01 

UGG 

0.0 

09-apr-1992 

L916 

hike 

LI 

4.20e-03 

UOG 

0.0 

09-apr-1992 

L916 

112TCE 

LT 

2.00e-02 

UGG 

0.0 

09-apr-5992 

LH16 

11DCE 

LT 

1.90**02 

U6G 

0.0 

09-apr-1992 

L916 

11  [OLE 

LT 

1 ,70e-03 

UGG 

0.0 

09-apr-1992 

L916 

12DCE 

LT 

2.00e-03 

UGG 

0.0 

09-acr-1992 

L916 

12DCL6 

LI 

1.20e-03 

UGG 

0.0 

09-apr-1992 

L916 

12DCLE 

LT 

3. 10e-03 

UGG 

o.c 

09-apr-199: 

L916 

12DCLP 

LT 

2.20e-03 

UGG 

0.0 

09-apr-1992 

Lilt 

2  2096 

ND 

2.00e-C3 

UGG 

0.0 

09-3?:-1992 

1116 

130CL6 

LT 

2.00e-03 

UGG 

0.0 

09-apr-1992 

LH16 

130CP 

LI 

1.30e-02 

UGG 

0.0 

09-apr-:9v2 

Lhl6 

13MP 

HD 

2.00*-02 

UGG 

C'.o 

09-3Dr-199: 

LI  16 

1410 

LT 

9.00e-0i 

UGG 

0.0 

0?- apt -1992 

1116 

2CLEVE 

LI 

A.S0e-02 

UGG 

0.0 

09-3pr-l?92 

IHlfc 

ACET 

ND 

l.OOe-02 

UGG 

o.o 

09-3pr-1992 

Lilt 

BPDCL9 

LT 

3. 30e-C2 

UGG 

0.0 

09-3pr-1992 

LH6 

C130CP 

ND 

j.OOe-C? 

UGG 

0.0 

99-»:r-1992 

L916 

C2AVE 

HD 

i.oo?-:: 

UGG 

0.0 

09-apr-1992 

1116 

::h3Cl 

LT 

I.'Oe-D; 

UGG 

0.0 

vS-apr-1992 

1916 

C2H5CL 

LT 

"'if -02 

UGG 

0.0 

09-asr-1992 

1916 

C6HC- 

LT 

2.90e-t' 

UGG 

0.0 

09-acr-1992 

1116 

CCL3F 

ND 

S.OOe-Ol 

UGG 

0.0 

09-3or-199: 

1916 

CCL4 

LT 

D.60e-03 

UGG 

0.0 

05-apr-1992 

L916 

CH2CL2 

5.43e-03 

UGG 

0.0 

09-apr-199? 

L92S 

CH36P 

ND 

1.00e-02 

UGG 

0.0 

09-?:: -1992 

1916 

C93CL 

IT 

1.70e-02 

UGG 

0.0 

09- 3pr-i992 

1916 

CHBE3 

LT 

l.B0e-02 

UGG 

0.0 

09-apr-!992 

Lilt 

CHCL3 

LT 

2.30e-03 

UGG 

0.0 

09-apr-1992 

1916 

CLC6H5 

LI 

2.80e-03 

UGG 

0.0 

09-apr-1992 

L916 

CS2 

ND 

.5.00e-03 

UGG 

0.0 

09-aiir-1992 

L916 

DBECLN 

LT 

1.40e-02 

UGG 

0.0 

09-apr-1992 

L916 

ETC6H5 

IT 

3.30e-03 

UGG 

0.0 

09-apr-1992 

L916 

9EC6H5 

LT 

B.40e-03 

UGG 

0.0 

09-apr-1992 

L916 

NEK 

ND 

1.00e-02 

UGG 

0.0 

09-apr-1992 

L916 

9IBK 

ND 

1.00e-02 

UGG 

0.0 

09-apr - 1992 

LH16 

NNBK 

ND 

1.00**02 

UGG 

0.0 

09-apt-1992 

L916 

she 

ND 

5.00e-03 

UGG 

0.0 

09-api  .'92 

L916 

T13DCP 

ND 

5.00e-03 

UGG 

0.0 

09-apr-l992 

L916 

TCLEA 

LT 

1.60e-03 

UGG 

0.0 

09-apr-1992 

Lilt 

KLEE 

LT 

1.90e-03 

UGG 

0.0 

09-apr -1992 

1916 

TBCLE 

LT 

3.B9e-03 

UGG 
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Tabla  *-l 


BOW1ART  or  TOP  BLARE  BM0LTS 


Trip 

Blank 

Shipping 

Data 

Hathylana 

Chlorida 

<001.1 

Acatona 

(UOL) 

Chlorofora 

(UGL) 

Tatrachloro- 

athylana 

(UGL) 

Trichloro- 

athylana 

(UOL) 

•  ita 

Typa 

1 

1-16-92 

S.980 

<10.000 

<0 .830 

<0.500 

<0.500 

BORE 

2 

1-20-92 

8.920 

<10.000 

<0 . 830 

<0.500 

<0.500 

BORE 

3 

3-6-92 

13.700 

10.000 

<0.830 

<0.500 

<0.500 

GW  ROUND  1 

4 

3-9-92 

12.700 

<10.000 

<0.830 

<0.500 

<0.500 

GW  ROUND  1 

5 

3-12-92 

7.550 

<10.000 

<0.830 

<0.500 

<0.500 

GW  ROUND  1 

€ 

3-13-92 

14.700 

<10.000 

<0.830 

0.340 

0 . 370 

GW  ROUND  1 

7 

4-7-92 

15.700 

<10.000 

<0.830 

<0.500 

<0.500 

GW  ROUND  2 

a 

4-8-92 

19.600 

<10.000 

<0.830 

<0.500 

<0.500 

GW  ROUND  2 

9* 

4-9-92 

9.510 

<10.000 

<0.830 

<0.500 

<0.500 

GW  ROUND  2 

10 

4-10-92 

12.700 

<10.000 

<0.830 

<0.500 

<0.500 

GW  ROUND  2 

RC507 


*  Trip  blank  alto  ahippad  with  sadiaant  and  surfaca  uatar  aaaplas 

BORE  ■  Soil  Boring 
GW  *  Ground  watar 

Sourea:  USATHAMA  IRDMIS  Laval  3/Ecology  and  Environaant ,  Xnc.,  1992 
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Table  H-2 

somhart  or  *i*3ati  blast  results 


Rinsate  Sample 

Concentration 

Blank  Date 

Method 

Test  Name 

(UGL) 

Site  Type 

R-l  1-16-92 

VOC 

Acttont 

5.200 

BOPE 

Methylene  chloride 

4.020 

Methylethyl  ketone 

19.000 

Tetrachloroethylene 

0.554 

TPHC 

Total  Petroleum 
Hydrocarbons 

<1120.000 

R-2  1-20-92 

VOC 

Methylene  chloride 

4.610 

BOPE 

Methylethyl  ketone 

25.000 

BOPE 

TPHC 

Total  Petroleum 
Hydrocarbons 

<1240.000 

R-3  3-12-92 

VOC 

Methylene  chloride 

4.020 

GW  ROUND  1 

Trichloroethylene 

0.410 

TPHC 

Total  Petroleum 
Hydrocarbons 

<1120.000 

R-4  4-10-92 

VOC 

Methylene  chloride 

7 .350 

GW  ROUND  2 

Trichloroethylene 

0.340 

TPHC 

Total  Petroleum 
Hydrocarbons 

<1060.000 

RC507 


BORE  *  Soil  Boring 

GW  =  Ground  Water 

VOC  »  Volatile  Organic  Compounds 

TPHC  *  Total  Petroleum  Hydrocarbons 

Source:  USATHAMA  IRDMIS  Level  3/Ecology  and  Environment,  Inc.,  1992 
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Table  *-3 

5UKKABT  OP  METHOD  BLANK  RESULTS 


Lot 

Mathod 

Test  Naaa  Concentration 

VIA 

VOC-W 

Mathylana  Chloride 

4.020 

VI8 

VOC-W 

Methylene  Chloride 

4.220 

VI D 

voc-s 

Methylene  Chloride 

0.006 

1,1,2, 2-Tetrachloroethan* 

0.002 

1,2-Dichlorobenzene 

0.002 

1 , 4 -Dl chlorobenzene 

0.001 

VHW 

VOC-S 

Methylene  Chloride 

0.005 

VHY 

voc-s 

Acetone 

0.010 

VHZ 

voc-s 

Methylene  Chloride 

0.008 

Acetone 

0.020 

VII 

VOC-W 

Methylene  Chloride 

7.750 

VI L 

VOC-W 

Methylene  Chloride 

<5.400 

VI J 

voc-w 

Methylene  Chloride 

3.630 

VIX 

voc-s 

Methylene  Chloride 

0.008 

VI 0 

voc-w 

Methylene  Chloride 

9.800 

1 , 3-Dichloropropan* 

3.840 

1,3-Diaethyl  benzene 

3.400 

Chlorobenzene 

1.430 

1,1,  2-Trichloroethane 

3.270 

1,1,2, 2-Tetrachloroethane 

4.000 

1,1.2, 2-Tetrachloroethvlene 

0.455 

VI K 

voc-w 

Methylene  Chloride 

7.250 

VIV 

voc-w 

Methylene  Chloride 

7.940 

VIU 

voc-w 

Methylene  Chloride 

7.350 

VIW 

voc-w 

Methylene  Chloride 

9.610 

PBF 

TPHC-5 

Total  Petroleum  Hydrocarbons 

<74.700 

PBS 

TPHC-S 

Total  Petroleum  Hydrocarbons 

<74 . 500 

PBT 

TPHC-W 

Total  Petroleum  Hydrocarbons 

<1120.000 

PBW 

TPHC-W 

Total  Petroleum  Hydrocarbons 

<1120.000 

PBX 

TPHC-W 

Total  Petroleum  Hydrocarbons 

<1120.000 

PBZ 

TPHC-S 

Total  Petroleum  Hydrocarbons 

<69.400 

PCA 

TPHC-W 

Total  Patrolaum  Hydrocarbons 

<1040.000 

PCB 

TPHC-W 

Total  Patrolaum  Hydrocarbons 

<1040.000 

RC507 

Not* : 

Soil  blanks  repor 

t • d  in  UGG 

Water  blanks  raportad  in  UGL 

TPHC-W 

B 

Total  Petroleum 

Hydrocarbons  -  Watar 

TPHC-S 

* 

Total  Petroleum 

Hydrocarbons  -  Soil 

VOC-W 

Volatile  Organic  Compounds  -  Water 

VOC-S 

* 

Volatile  Organic  Coapounds  -  Soil 

Source 

USATKAMA  1RDMIS 

Level  3/Ecology  and  Environment, 

Inc.,  1992 
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Table  R-4 


SUMMARY  or  FIELD  DUPLICATE 


RESULTS  -  SOIL 


2SB1/24-26 

2SB1/24-26D 

Parameter 

IUGG) 

{ UGG  ) 

RPD 

Acet  one 

0.042 

<0,010 

Ketby  ler.e  chloride 

0 .010 

0.009 

10.5 

RC501 


RFD 

Source : 


Relative  Percent  Difference 
USATHAMA  IRDMIS  Level  3/Ecology 


end  Environment , 


Inc. .1992 
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TMU  *-4  (Cont.) 

SUKXXHT  or  FIELD  DUPLICATE  RESULTS  -  SOIL 


13SB1/5 . 5-7 . 5 

13SB1/5.5-7.5D 

<  UGG  ) 

(UGG) 

RPD 

Trans  1 , 2-Dichloroathana 

<0.002 

0.001 

(cis)  1 , 2-Dichloroathylana 

0.012 

0.036 

1.0 

Mathylana  ehlorida 

0.007 

0.008 

13.3 

Trichloroathylana 

0.013 

0 . 048 

117.  S 

RC507 


RPD  *  Relative  Percent  Difference 

Source:  U5ATHAMA  IP. SKIS  Level  3/Ecol©9y  and  Environment,  Inc.  ,1992 
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Table  ll-4  (Coot.) 

SUMMARY  OF  FIELD  DUPLICATE  RESULTS  -  SOIL 


Parameter 

13SB1/17-19 

(UGG) 

13SB1/17-19D 

(UGG! 

RPD 

(cis)  1 , 2-Dichloroethylene 

0.008 

_ 

__ 

Methylene  chloride 

0.009 

0.009 

0 

Tri chi o roe thane 

0.234 

0.216 

8.0 

RC507 


RPD 


Relative  Percent  Differance 


Soutc*  . 


USATHAMA  IRDMIS  Level  3/Ecoiocy  and  Environment,  Inc., 1992 
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Table  ■-$ 

StJHMART  or  FZIU>  DUPLICATE  1RSULTS 
OROUWD  MATER  -  FIRST  ROUKD 


Perimeter 

CECRLOt 

(UGL) 

CECRL08D 

(UGL) 

RPD 

Acetone 

74.00 

54 . 00 

31 

Methylethyl  ketone 

73.00 

52.00 

34 

Methylene  chloride 

3.04 

3  .43 

12 

Trichloroethylene 

1190.00 

1110.00 

7 

RC507 


RED  =  Relative  Percent  ritference 

Source:  USATHAMA  IRDMIS  Level  3/Ecology  end  Environment,  Inc.,  1992 
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Table  m-6 

SUMMARY  or  PXtLD  CUP  LI CATS  RESULTS 
OROURD  WATER  -  3 1  CO  ED  ROUND 


CECRL08 

CECAL08D 

parameter 

(UGL) 

(UGL) 

RPD 

Methylene  chloride 

178.000 

176.000 

0 

Trichloroethylene 

10,600.000 

10 , 600 . 000 

0 

RC507 


RPD  -  Relative  percent  Difference  t 

Score*:  USATHAMA  IRDMIS  Level  3/Ecology  end  Environment,  Inc., 1992 
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Table  l-i  ( Coat . ) 

SUMMARY  OF  FIELD  DUPLICATE  RESULTS 
GROUND  MATER  -  SECOND  ROUND 


CECPL1 2 

CECRL12D 

Pacaaeter 

!  VGL ) 

(UGL) 

RPD 

Acetone 

11.000 

9.800 

12 

( Cis ) 1 , 2-dichloro- 
ethylene 

5.000 

5.000 

0.0 

Methylene  chloride 

6.960 

6.180 

12 

Methyl ethyl  ketone 

12.000 

11.000 

8.7 

Tr  ichloroer  hy ien* 

212.000 

265.000 

22 

RC507 


RPD 


Source : 


Relative  Percent  Difference 

USATHAMA  iRDnis  Level  3/Ecalogy  end  Environment, 


Inc. ,1992 
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Table  *-7 


svmutr 

Or  FIELD  DUPLICATE 
SURFACE  MATER 

RESULTS 

CONNSW2 

CONNSW2DP 

Parameter 

(UGL! 

(UGL) 

RPD 

Methylene  chloride 

5.000 

5.000 

0 

Trichloroethylene 

223.000 

202.000 

10 

RC507 


RPD  a  Relative  Percent  Difference 

Source:  USATHAMA  IRDMIS  Level  3/Eeology  and  Environment,  Inc., 1992 
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Table  R-8 

SUMMARY  or  riSLO  DUPLICATE  results 
sediment 


T  jcixtar 


CONNSED2  C0NNSED2D 

(UGG)  (UGG)  PPD 


Methylene  chloride  0.009  0.109  0 

-  RC507 

RPD  -  Relative  Percent  Difference 

Source:  USATHAMA  IRDMXS  Level  3/Ecology  end  Environment,  Inc., 1992 
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Table  P-1 

■IK  HAMPSHIRE  DEPARTMENT  OP  ENVIRONMENTAL  SERVICES 


PROPOSED  AMBIENT 

GROUND  NATES 

QUALITY 

STANDARDS* 

Regulated 

Contaminant 

Concentration 

MCL 

Lifetime 

HA 

BHRA 

Acetone 

TOO 

pg/i 

X 

1 , 1-Dichloroethane 

81 

pg/i 

X 

cis-1 ,2-Dichloroethylene 

70 

vg/i 

X 

Methylethyl  ketone 

170 

pg/i 

X 

Tet rachloroethylene 

5 

ug/l 

X 

Trichloroethylene 

5 

pg/1 

X 

RC507 


Sourct:  New  Hampshire  Department  of  Environmental  Services 

*  Presented  only  for  organic  compounds  detected  during  both  rounds  of 
sampling  at  the  CRREL  site. 

Key : 

MCL  «  Maximum  Contaminant  Level  promulgated  by  EPA 

Lifetime  HA  «  Lifetime  Health  Advisory  established  by  EPA 
BHRA  =  NH  Department  of  Health  and  Human  Services,  Division  of 

Public  Health  Services,  Bureau  of  Health  Risk  Assessment 
Health  Advisory  Leval 
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